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WRITE TO US FOR A FREE SAMPLE OF 


FEBFLOW CONCRETE PLASTICISER 
AND CARRY OUT THE FOLLOWING TWO MIX TEST 





MIX NO. |: Prepare a i—2—4 concrete mix with a 2° slump 


MIX NO. 2: Use the same mix proportion and water-cement 
ratio as Mix No. |! 


—plus FEBFLOW CONCRETE PLASTICISER 


You will find that the slump, flowability, workability and plasticity »f Mix No, 2 
are increased by 100°,—which means faster placing and full compaction with che 
minimum of effort. Strength will be increased, segregation reduced and 
impermeability improved. 

In addition, without loss in workability, the water-cement ratio can be reduced, 


the increase in strength thereby obtained allowing the cement content to be 
reduced with a consequent saving in material cost. 


FEBFLOW 


CONCRETE PLASTICISER 


From Builders’ Merchants everywhere! 


Fie It costs you money NOT to use &! 
’ 
102 KENSINGTON HIGH STREET, LONDON W.8 WES. 0444 
(GREAT BRITAIN) LTD. ALBANY ROAD, CHORLTON-CUM-HARDY, MANCHESTER 21. CHO. 1063 
DHBs266 
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ARD-50 
MODEL 


ELECTRIC 
OR 


ENGINE DRIVEN 








CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT. 


Telephone : Chatham 45580. Telegrams & Cables : Cembeigi, Chatham. 
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PROJECT 
FOR 
SUPER- 
TANKERS 








This illustration of the approach to the super- 
tanker berths at Tranmere is reproduced by 
courtesy of the Mersey Docks and Harbour 
Board. Construction is being carried out 
under the direction of their Engineer-in-Chief. 





PETER LIND 


Peter Lind and Company Limited Romney House Tufton Street London SWI! 








CONCRETE AND CONSTRUCTIONAL ENGINEERING Juws, 1960. 


At the request of a well-known Consulting 
Engineer, we prepared a model of glass fibre 
shuttering (illustrated here) for an insitu rein- 


forced concrete spiral staircase, in order to 


demonstrate that the use of this material makes 


possible enormous savings in formwork costs 
and increased speed of construction for this 
class of work 





We can supply and erect on the site if required 


We will be pleased to collaborate with Engineers and Contractors in providing glass fibre shuttering for spiral 

staircases of any — and size and, if required, to erect the shuttering on the site ready for concreting. You 

- keep in touch with all new developments in the many uses of glass fibre for insitu and precast concrete work 
you 


Consult 


D. A. MODELS - LTD 


108 WOODSTOCK ROAD, LONDON, W4. TELEPHONE: CHISWICK 201! 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding 4-inch up 
to 1}-inch rods. Give “‘Stabil” Binders 
a trial and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L'? 


DEBURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
EE, SR OES aT 





DE LANK 
CORNISH 


Willie 


GRANITE 


for 
exposed 


aggregate 


surfaces 


Cornish De Lank White Gran- 
ite is a first-class material for 
obtaining attractive concrete 
surfaces. it has been used 
with considerable success on 
many concrete contracts, in- 
cluding the prestressed con- 
crete girders recently designed 
and constructed by Pierhead 
Ltd. for an office building at 
Southall, Middlesex, and for 
the new Dungeness Light- 
house. 


it can be supplied in various 
grades and can be delivered 
to any part of the country in 
large or small quantities at 
economical prices. Samples 
and prices will be sent on 
request. 


CORNISH DE LANK 


GRANITE QUARRIES CO. 


* NR. BODMIN - CORNWALL 


(PROPRIETORS: THOS. W. WARD LTD) 
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INSEPARABLE from 









"U-KLIPON 


“Ee FF 


HAR SPACER 











s)REINFORGEMENT 


and a guarantee that 


the specified concrete cover 
is accurately maintained .. . 


Complying in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a vice-like grip in the desired position on all types of rein- 
forcement, including mesh and prefabricated. As an inseparable part it positively cannot be displaced 


by heavy tamping or vibrating. For any Bar Spacing problem, 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most outstanding and prominent contribution to accurate 
bar ay By reinforced concrete, thus providing precision, economy, and lsabour-saving means of 
ensuring that the specified concrete “ cover is maintained under all conditions. it is noteworthy 
that 6 is the increasing popularity and demand for “ B.E.C." Bar Spacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF 1945 WITHOUT MODIFICATION. 
Over 120 stock sizes of bar spacers enable us to give immediate attention to requirements 

Write now for comprehensive details and samples. Our Technical Consulcants will call on request 
Patent Nos. 597,505, 715,563, 789,016, 618,538. 

Registered Nos. 870,560, 886,239. English and foreign patents pending 


ree ew ece ee a 


The “ B.E.C." precision-made bes rer b 


with speed in concrete const n. Let us send you full details. 
ee eee eee 


Enhance your Prestige. 


ock is another inexpensive B.E.C. aid to obtain accuracy 


! | B.E.C. BEARER BLOGK 
! FOR GROUND BEAMS * BARREL ROOFING 
| fel | BRIDGES * MAT WORK « ETC, 


BERRY’S ENGINEERING CO. 
Spectty ond use with SOLE MANUFACTURERS : 


eneiitedne. Middle Road, Shoreham-by-Sea, Sussex 


Phone and Grams: Shoreham-by-Sea 354/-2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 
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DIFFICULTIES CAN BE OVERCOME. It’s all a question 
of know-how. For instance, many prominent Architects and 
Engineers confronted with a sticky structural problem simply call 
in the RCDG® The Reinforced Concrete Design Group either gives 
them the necessary data (free) or does the donkey calculations and 
sees the problem through (modest cost). Your difficulties end when 


you reach for the phone—DIAL ABBEY 7766 
REINFORCED CONCRETE DESIGN GROUP 


The Reinforced Concrete Design Group is an independent professional team 
created by Expanded Metal as part of their service to the building industry. 


THE EXPANDED METAL CO. LTD., 16 CAXTON 8T., LONDON 8.W.1. Telephone: ABBEY 7766 
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THE FREYSSINET SYSTEM 


The Freyssinet cone anchorage is a simple wedge, the female part 
being a conical steel-wound lining heavily reinforced with high-tensile 
stee! spirals to resist bursting forces. The male part is a strong stee! 
tube around which mesh reinforced concrete is built up to form a 
similar conical shape. Available sizes 8/200", 10/200", 12 200° and 
12/276". 


THE FREYSSI-STRAND SYSTEM 


The Freyssi-Strand anchorage is based on the use of the standard 
Freyssinet female cone in which the strand is anchored centrally with 
a three-jaw steel serrated wedge. Tensioning is carried out with a 
hollow-ram type jack hydraulically operated with automatic ramming 
and de-wedging devices. The system is designed for use with the 
foliowing diameters of strand: 0.6", 0.7", |” and 1”. 


THE FREYSSINET 
MULTI-STRAND SYSTEM 


The Freyssinet Multi-Strand system is similar in principle to the tradi- 
tional Freyssinet |2-wire system, in that the twelve half-inch strands 
are tensioned and anchored simultaneously. The female anchorage is 
made of high-quality steel, and the male cone, also of steel, is serrated 
along the fluted surfaces. The 12/}” Multi-Strand cable provides a 
prestressing force equivalent to 2.5 times that of a 12,276" wire cable 


Freyssinet Fiat Jacks. 


Full details and complee technical information on prestressing equipment are always available 


on request. 
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FREYSSINET PRESTRESSING 





PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


Other prestressing equipment supplied by us includes Hydraduct Sheath, Grouting Equip- 
ment, Pre-tensioning Jacks, etc. We also supply the Freyssinet Bridge Bearing Pads, and 
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ALL PRESTRESSING EQUIPMENT 


and P.S.C. PRESTRESSING 


P.S.C. MONOWIRE SYSTEM 


The P.S.C. MonoWire anchorage is based on the use of a single piece 
“ collec”’ sleeve wedging in a conical hole; all sleeves are serrated 
internally to give absolutely positive gripping In all cases the principal 
component of the various anchorage assemblies is a stee! truncated 
guide which leads each wire from its compact cable position to its 
point of anchorage through a gentle curvature. MonoWire anchorages 
are available for |, 2, 4, 8 and 12 wire cables of wire sizes up to and 
including 0.276". 









= aE 
TANK ANCHORAGE 


| 
| 
| 
! 
The P.S.C. MonoWire tank anchorage has been developed to provide 
a compact jacking and anchorage point for circumferential prestressing \ 
I 
! 
| 
| 
’ 


wires used in tank construction. it consists of a strong cast Meehanite 
guide working in conjunction with individual P.S.C. MonoWire sleeves 
and bushes. The guide is designed so that four opposing wires may 
be anchored at |" centres, and at the same time allowing a further 
four wires to pass through grooves under the guide to provide an 
effective wire spacing of }” centres 


P.S.C. MONOSTRAND SYSTEM 


The P.S.C. MonoStrand system is similar in principle to the MonoWire 
system in that the anchorage jaws wedge in a conical hole Two types of 
MonoStrand anchorage have been developed for use internally or externally 
The type illustrated comprises a steel truncated guide cast into the end of 
a concrete member and the strand anchored by means of serrated steel 
jaws. External bushes are available for use with bearing plates. Anchor- 
ages have been developed for use with all sizes of strand up to and including 
ib diameter 


ee ee ee ee ee ee ee ee ee ee ee ee ee 





* Er | EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX. 
Telephone : Uxbridge 524! 
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If you want to pre-tension 
economically and efficiently —— 
consult the specialists in this field 


WIRE AND STRAND GRIPS 
PLAIN AND SPRING-LOADED 





HYDRAULIC RAMS 
25 TO 200 TONS CAPACITY 
3” TO 3%" EXTENSION 





HYDRAULIC HAND AND 
POWER PUMPS TO SUIT 
ALL RAM SIZES 





UNIVERSAL PULL-CARRIAGES 
FOR MULTIPLE STRESSING 
IN UNITS OF 50, 100 
AND 150 TONS 





STRESSING BED DESIGNS 
SUPPLIED FREE WITH ALL 
EQUIPMENT ORDERS 
COMPLETE PLANT LAYOUTS 
UNDERTAKEN BY ARRANGEMENT 





SEND FOR BOOKLET AND PRICE LIST TO 


STRESSING DEVELOPMENTS LTD. 


95 KINGSTON HILL, KINGSTON-UPON-THAMES TELEPHONE: KINGSTON 2372 
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The 

advantages 

of 

the new technique 
of 

UNDERREAMED 


BORED 
PILING 


Foundation borings ranging from one to eight feet in diameter can be drilled at high 
speed to depths of 110 feet and their bases underreamed to provide greater load bearing 
area. The excavations are filled with concrete, reinforced if necessary. 


A group of small diameter friction piles 
can be replaced by a single underreamed 
large diameter pile carrying its load mainly 
in end bearing. 


- A group of small diameter end bearing 


piles can be replaced by a single large 
diameter pile. This reduces drilling costs 
and an additional saving in concrete can be 
made where underreaming is possible. 


. In suitable ground a single pile can carry a 


load in excess of 2,000 tons. 


. Pile cap costs are reduced or eliminated. 


. A long friction pile can be replaced by a 


shorter underreamed pile carrying part of 
its load in end bearing. 


6 


10. 


Pad and strip foundations can be replaced 
by piles with or without enlarged bases. 
Considerable savings in the cost of hand 
excavation, timbering, dewatering and 
reinforcement can be achieved, even for 
small houses. 


. The soil strata in any individual boring can 


be inspected. 


Underreamed piles can resist heavy tensile 
forces. 


The McKinney system of auger drilling is 
quiet and causes no vibration damage to 
adjacent structures. 


Other types of boring for access shafts, 
soakaways, etc., can be carried out rapidly 
and cheaply with the equipment. 


McKINNEY FOUNDATIONS LIMITED 


MANOR WAY, BOREHAM WOOD, HERTFORDSHIRE 


Telephone: Elstree 2854 


4 [Lames] companer 
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OUTSTANDING BUILDING... 


Outstanding 
products .... 


CHEMICAL 
BUILDING 
PRODUCTS 
LIMITED 
Warple Works 
Cleveland Road 
Hemel Hempstead 
Herts. 


PROLAPIN Liquid Cement Waterproofer 

LITHURIN Concrete Floor Hardener 

QUICKSOCRETE P.Q. & D. Rapid Hardeners and 
Setters 

WETEXI ‘S” Colourless Silicone Waterproofer 

CONPLAST Concrete Pilasticiser 

CONPLAST ‘W?’ Anti-freeze and Plasticiser 

CEBEX 112 Mortar improver 

CEBEX 113 Expanding Grouting Material 

CEBEX 124 Multi-purpose Slurry Liquid 

ROAD CONPLAST Air Entrairer and Plasticiser 

CONBEX Plasticised Expanding Grouting Material 


CHEMICAL BUILDING PRODUCTS LTD 


Tel ph t eg 
4900 (5 lines) 
Telegrams: Prolithu 
Hemel Hempstead 
We shall be pleased 
to supply full des 
criptive literature. 





LIFTOYL Floor Cleaner and Degreaser 

ORKIT & TEKTAM Bituminous Coatings and 
Compounds 

CONCURE Concrete Curing Agent 

NITOLUX & ROBRITE Paints 
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Contractors to the 

CEGB /UKAEA /BR/NCB/LCC and other 
national and local authorities, and to leading 
architects and consulting engineers 


LONDON 


MANCHESTER SHEFFIELD 


M. Jj. GLEESON (CONRACTTORS) LTD. 
Haredon House, London Road, 

North Cheam, Surrey 

Telephone : Fairlands 4321 (8 lines). 











35-TONS PRECAST 
BRIDGE SECTION 


Oe ee ee 


MAY « BUTCHER Lm 
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WOODEN 


We illustrate one of the 35-tons 


i 
' 
' 
' 
r 
' 
' 
' 
! 
' 
sections produced by Anglian Building 1 
Products Ltd., of Atlas Works, Len- | 
wade, Norwich, and 67 Jermyn Street, : 
London, W.1, for British Railways | 
' 
' 
' 
' 


L.M. Region. Main Contractors: 
Leonard Fairclough Ltd. 


was produced by 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assured of accuracy in 
every detail and a product with long trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6909/9 
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Foundation cylinders 
by BRAITHWAITE 


ef 


-—— — ee ee 








Purchasers: NATIONAL COAL BOARD—WEST MIDLANDS DIVISION 
Consulting Engineers: st ALEXANDER GiBR & PARTNERS LONDON 
Main Contractors: OH LAING & SON LTD. 

The pithead gear for Lea Hall Colliery, Rugeley, Staffordshire, is 
pported on 47 Braithwaite bored cylinders 40” in diameter. The 
inset shows the pile plan for the downcast shaft, a similar arrange- 

















Leas abeasenacoaen ~——_— = J 


ae — —— the my ae for the up~ast shaft pote 
i ‘ovide foundati ‘or winder in all 2 of 
5 COWRA > frendation optindare warwenak, 7“ S% 
¢ sHart BRAITHWAITE FOUNDATIONS 
al & CONSTRUCTION LIMITED 
'o. .: (Proprietors: Braithwaite & Co. Engineers Limited) 
i e %% 4 London Office: DORLAND HOUSE, REGENT STREET, SWI 








Tel: WHItehall 3993 - Grams: Bromkirk Phone London: Telex: 23320 
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Wo. T. STORER & Co. Lr. 
TIMBER IMPORTERS AND MERCHANTS 


Established 1913 


a 


Sawing and Planing Mills: 
RIVER ROAD, BARKING, ESSEX 


Telephone: RIPpleway 0301 (10 lines) 
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UNITS FOR THE ENGINEER 
PRECAST-PRESTRESSED 


TO ANY SIZE OR COMPLEXITY FOR 
BRIDGES. SUBWAYS. TUNNELS GANTRIES 
SINGLE € MULTIPLE STOREY BUILDINGS. fc 


Seven fully equipped wieaele, | Works are at your service :— 
Stockton-on-Tees, County Durham; Middlesbrough, Yorkshire; 
Scunthorpe, Lincolnshire; Kidsgrove, North Staffs; Willenhall, 
South Staffs; Iver, Buckinghamshire, and Littlehampton, Sussex. 


TARMAC VINCULUM LTD} 
ETTINGSHALL WOLVERHAMPTON 


Telephone : Bilston. 4/0]. ( 14 lines. 








ee 
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CLIFTON BRIDGE Nottingham 


No. 17 INA 


includes the longest SERIES SHOWING 


prestressed concrete 





The new Clifton bridge has an 
overall width of 46 ft. 3 in. and 
its total continuous length, ex- 
cluding the northern viaducts, is 
800 ft. The centre span directly 
over the River Trent is 275 ft. 
long, with a span of 125 ft. on 
either side. Prestressing was by 
the Magnel Blaton system. 


% Johnsons have had a share in 
many advanced prestressed con- 
crete projects, in this country and 
overseas. Write for our illus- 
trated brochure which gives 
details of many of these out- 
standing contracts. 


Sponsor : 

City of Nottingham 

City ore and Surveyor : 

Mr, R. M. Finch, 0.8.£., M.1.C.2. 
Consulting Engineers : 

R, Travers Morgan & Partners 
Contractors : 


James Miller & Partners Ltd., 
18-20 George St., Edinburgh, 2. 


TECHNICAL DEVELOP- 
MENTS IN CONCRETE 


span in Britain CONSTRUCTION 





_ - ed 


\ 


Ever since prestressed concrete construction was 
first used in this country, designers, architects and 
civil engineers have specified ‘ Wire by Johnsons’. 
The reason is quality, built up on early experi- 
mental work with those specialist designers who 
studied and worked in the Continental Develop- 
ment of this new building technique. Johnsons 
have a long record of ‘ Firsts’, including indented 
wire for greater bonding and coils of 8 ft. diameter, 
from which the wire pays out straight. 


SONS pe Seana Ege 





Richard Johnson & Nephew Limited, Manchester, 11. Telephone: EAST 143! 











June, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING xxi 








333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


SIMPLEX CONGRETE PILES ito. 


190 PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W.! 
Telephone: Trafaigar 1167-9 
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| ADDITIONAL MACHINERY TO 
| “ENABLE US TO MAINTAIN PROMPT DELIVERIES 


NOW AVAILABLE IN SIZES UP TO I; DIAMETER 


cb 


THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


OFFICES: ARDSHIEL HOUSE, EMPIRE WAY, WEMBLEY, MIDDX. 
WORKS: RIGBY LANE, DAWLEY ROAD, HAYES, MIDDX. 
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Tel.: a 


Te 


~ S§HUTTERING and MOULD 


_ PAINTS 


will make your shuttering and moulds last longer, 











often save the labour costs of repeated mould oil 
| application, and are also the cheapest alkali 
R primers for general use under paint work 





Reduced costs and clean concrete surfaces are always obtained from shutters and 
moulds treated with these paints. Wood grain is filled and sealed against water and 
alkali. Douglas Fir staining eliminated 





Ask for the type for YOUR purpose 


SPECIAL TYPES FOR PLYWOOD, 
STEEL OR CONCRETE SURFACES 


ON TO SUIT ALL REQUIREMENTS 





PROMPT DELIVERY FROM STOCK! 


TECHNICAL PAINT SERVICES, DEPT. C.C.E. 


THE PAINT CENTRE — UXBRIDGE — MIDDLESEX 
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Imperial Chemical Industries Limited 
London SW1 England 





ENGINEERING 


APHROSOL FC 


Aerated concrete of a wide 
range of densities can be 
made easily and efficiently 
with APHROSOL FC. Roofing 
screeds made with Aphrosol 
are light, easy to lay, 

and have excellent thermal 
msulating properties. 


Full information on request 


June, 
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Steel 
Rei 


A complete service of 
Decign, Fabrication and 
Fixing of Steel Rein- 
forcement for all types 
of Reinforced Concrete 
Construction. 


M.S. Bars to B.S.S. 785, bent, 

bundled and labelled, delivered to site 
ready for fixing. No loss of time in 
checking and sorting material. No 
loss of material due to prolonged 
storage on site. 


f.G. JOMES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 
17 BUCKINGHAM PALACE GARDENS 
LONDON, $.W.1 Tel: SLOane 6271 


Head Office: Wood Lane, London, W.12 
Tel: Shepherds Bush 
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Why more and more contractorsa 





4 Ze 
IN BRITAIN Darex AEA was used throughout in the 
concrete construction of the Giendevon Dam 


a , - 





IN BRITAIN Darex AEA was incorporated in the bulk 
concrete of the North of Scotiand Hydro Electric Board's 
Allt-na-Lairige Dam 









* The first and foremost 
Air Entraining Agent 


* Used in the U.S.A. for 
more than 27 years on 
major projects 


*iIn use throughout the 
world 


Darex AEA is the 
original air entraining 
agent that has proved 
itself throughout the 
world for Dam Con- 
struction, Structural 
Concrete, Roads and 
Aerodromes, Bridges, 
Maritime Works and 
Concrete products. 
America, Belgium, 
Canada, Norway, 
Portugal, Sweden, 
Switzerland and many 
ether countries ac- 
claim Darex AEA as 
the first and foremost 
air entraining agent. 


TECHNICAL SERVICE may be obtained from the sole U.K. distributors JP OY wos 7 OF STAFFORD 


Are YOU using the EVODE PERSONAL SERVICE TO DESIGNERS? Write or phone for details. 





EVODE LTD., (BUILDING CHEMICALS DIVISION) STAFFORD Tel: 2241 (5 lines) 
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orsask for Darex AEA 


as the fifth ingredient for concrete 


st 
DAREX AEA, a ready-to-use, dark brown liquid, is an aqueous 
solution of triethanolamine salts of a sulphonated hydrocarbon. 
- For smoother flow and finer finishing, it lubricates the concrete 


mix with millions of tiny air bubbles. It also contains a catalyst 

on which promotes more rapid and complete hydration of por land 
cement. Not a resin or by-product, DAREX AEA is a chemical 
formulation manufactured to insure predictable performance. 
It is harmless and neutral and requires no pre-mixing with 

1e corrosive chemicals or water. ; 

DAREX AEA is ideally suitable for ready mixed concrete, 

structural concrete, mass concrete construction, concrete road 

construction, repairs and patching and concrete products. 


@ Air bubbles guard against frost 


@ Catalyst promotes faster and more 





ie damage and cracking even with re- thorough hydration, thus bringing 
peated freezing and thawing. out more of inherent strength of 
@ Makes concrete resistant to saline Portland cement; assures greater 
9 solutions, de-icing salts, sulphate and Strength in both lean and rich mixes 
2d sea waters. than non-catalysed air entraining 
agents, 
oie heey wp Pinon con bo used @ Will not entrain excessive air 
1e , , ~ @ Particularly effective with slag, 
@ Improves placeability. : lightweight or manufactured aggre 
n- @ Air bubbles lubricate and plastic- gates that tend to produce harsh 
ize the mix concrete. 
al @ Minimizes bleeding, green shrink- @ Permits use of natural sand defic- 
age and segregation. tent in fines. 
id 
Ss, 
ne Reduce water with 
Ss. Ww 3 : , , 
RDA, an aqueous solution of highly purified metallic salts of 
n, lignin sulphonic acid, is a ready-to-use, non-setting, dark brown, 
mobile liquid. It acts as a dispersing and plasticizing agent— 
y» makes possible easily placeable mixes with up to 20% less water 
n, content and a corresponding increase in strength and durability. 
It contains a catalyst which counteracts the normal hydration- 
ny retarding effect of dispersing admixtures; and a preservative. It 
c- is compatible with all known air entraining agents. WRDA does 
not require agitation, it comes ready-to-use. 
as @ WRDA reduces natural interpart- @ Reduces bleeding, honeycombing. 
st icle attraction of cement grains and water gain voids under aggregate 
makes the mix more workable and and other segregation. 
placeable with less water @ Allows concrete floors to be 
@ Gives low slumps without loss of finished sooner. 
placeability. @ Increases compressive strength up 
@ Makes concrete flow cleanly to 25%; also increases flexural and 
around reinforcing steel and respond tensile strengths. 
Guickly to vibration, spading and @ The action on cement is physical. 
compacting. It does not change the chemical pro- 
@ Improves water retention and perties 
internal cohesiveness of the plastic @ Improves appearance of concrete 
mix. by sharply reducing spalling, leaching 
@ Cuts green and drying shrinkage and sand streaking. 
RD 


>s) 


AIR METERS AND DISPENSERS ARE READILY AVAILABLE 


London Office: 82 VICTORIA STREET, S.W.1. 





ABBey 4622 (3 
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Concrete CUNITE 


Proorins SPECI ALISTS 
Co. LID. [= er 


on request 














—_~ 














Telephone: 

4 9282 
Thames, Surrey. KINGSTON "WS Suu 
n-upon- 





116 Richmond Road, Kingsto 
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Bridge Bearings by 


WEST WOODs 





Universal Bearings to support 250 tons, allowing for horizontal 


movement in all directions, and also vertical adjustment. The 
illustration shows two Bearings, one with grease casings 


removed. 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments, Crown Agents for the Colonies, British Railways 
(British Transport Commission) etc. etc. Bridge and Constructional E e s, Manufi s of 
Mechanical Grabs, Pressed Steel Troughing and Sheet Metal Equipment. Stee! Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14 phone: case 1043 


Cables: Westwood, London. “Grams: Westwood, Easphone, London 


AES SI SS ES Se ES 2 ET Ae AN ER 2S 
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Moulds and 
formwork 


for the concrete industry 


A service to the industry 
ranging from the small equip- 
ment illustrated to complete 
spinning plants, backed by years 
of technical experience. 

We are now operating from 


our extensive new premises at 
the address below. 





Side P08. pipes mould for manufacturing 24° diameter by 3’ effective 
length O 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545 


 ABELCON = CKIPC 
a. BARN 


SHELDON BIRMINGHAM 126 


ls i4i4 
















Ppecial and non-standard skips maputactured te your apectfications, 


pouring skip «de Scare tunvelling of trenching 
p ~ — Be ou. ft. skips +Lftos ou. ft capeatty. 


pest Gites 8 en G, 
EA wia nh 
pm ry ye ee 
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RAWLBLUG') 








Advantages : 


1. Easy and rapid assembly and striking 
of formwork; hence great saving in 
labour costs. 


2. Perfect alignment. 
3. Effective stoppering. 


4. Adaptable to all forms and types of 
construction. 


5. Saves material, struts not required. 
6. Bolts re-usable. 

















Lower the Costs of fixing the Shuttering 


Rawlhangers, as illustrated, used in place of struts, offer two very important advan- 
tages. Not only do they, by eliminating strutting, provide a clear working space free 
of all obstruction, but they leave embedded in the ceiling tapped nuts, to which can be 
attached hangers for carrying Pipe Work, Shafting, Ventilator Ducts, Cable Racks, 
etc. A further point is that if desired, any particular one or all floors can be worked 
on at the same time. 


Rawlhangers, together with Rawloops and Rawlties, are designed to facilitate the 
speedy erection, dismantling and re-erection of formwork for all types of concrete 
work. This is achieved by providing anchorages to which the shuttering can be 
fixed and from which it can be removed in a matter of minutes. Technical literature 
free on request. 


Rawiplug Devices and Masonry Drilling Tools 
Solve Industry’s Fixing Problems 


Rawlplugs, Rawltools, Rawlbolts, Rawltamps, Rawinuts, Rawisets, Rawloops, Rawlties, Rawthangers, 
Bolt Anchors, Duplex Bolts, Screw Anchors, White Bronze Plugs, Rawltoggles, Rawiclips, Cement in 
Sockets, Durium Drills, Rawlcrete Drills and Hole Boring Tools for Hand, Electric Rotary, Electric 
Hammer or Pneumatic Hammer operation. 






THE RAWLPLUG COMPANY LIMITED, 





CROMWELL ROAD 
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Model VP 350-A (Swivel Base or Barrow Mounting) 


Prompt Deli . Highly Competitive Prices. Genuine 
Service. Re Sale Terms Available. 


For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


RB ANNs TU Ly 


n Extra-High Freqeney- 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates at 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4, to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

a = open built throughout and backed by 
genuine service 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 

This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
RUBBING CONCRETE, GRINDING, DISC SAND- 
ING, AND DRILLING (up to |}’ In Concrete, 1° in 
Steel, and 2” in Wood). 


% We operate a 48-hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 


Catalogue. 
30 years’ experience in the 


nts throughout the world. 
ign and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL C Co., LTD. 


EDENBRIDGE, KENT. Ti 


LONDON OFFICE : 


17 QUEENSBERRY WAY, 


W?. _~ ae KENsington 3583 














wooD 
MOULDS 


for PRECASTING 


EXTREME ACCURACY 


ALL ALL 
TYPES SIZES 


25 years’ experience at your service 
ARCHITECTURAL SPECIALISTS 
AND MODEL MAKERS 


LAWS & SON (STAINES) LTD 


(CONTRACTORS TO H.M. GOVERNMENT) 
Langley Road Works, Staines, Middx 
Telephone : Staines 53700 
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| Trent Gravels 
10,000 tons per week 


Washed & Crushed | in. to 3 in. 


We are the leading suppliers of high-class concrete 

regetes in the ares shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255 








“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to : 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W4 
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For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 
Automatic Time Control 


‘GAPCO 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


ALPAX WORKS, ST. LEONARDS ROAD, WILLESDEN JUNCTION, LONDON, N.W.1¢ 
"Phone: ELGAR 71°. Grams: CAPLINKO, London, N.W.10. Cables: CAPLINKO, LONDON 











PIN YOUR FAITH 
TO THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 





THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Graeme: “Grease.” 

















June, 1960 


Our range of industrial engines are a practical 
proposition for many types of industrial equip- 
ment .. . Compressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interchangeable parts 
contribute to the low cost of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you are, whatever your problem. 


BE oO 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 





For further cetaiis of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 


CONCRETE AND CONSTRUCTIONAL ENGINEERING RXXV 





industry 





sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECON Om Y—have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel 
engine? You'll have the unique advantages of 
economy, long-life and low running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*prtTro./pieset Industrial Engines. The 
maximum 8.H.P. required is..........€b.......0000 
n.P.m. Also, please send details of the follow- 
ing equipment powered by your engines. 


Telephone No 


* Delete where not applicable Gs! 23-6 











FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 


Cc 
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“COL-O-ROCK” 


Registered Trade Mark 


EXPOSED-AGGREGATE PANELS 


by 


J. A. KING « Go, Lo 


Write or Phone 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 














COPPER STRIPS 


for expansion joints 













Engineers ise the 
stripe far sealing foines In 
ps ng in 
Copper 


We ise in the supply 
copper 

of all required lengths and 

expansion joints, 


ALEX J. CHEETHAM LTD. 


MORTOH STREET - FAILSWORTH - MANCHESTER 
Telephone: FAlLeworth 1115/6 
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GONGRETE ROADS FIRST 
because 


CONCRETE ROADS LAST 





A+, NARBOROUGH 


stl 


by McCALLS 
McCALL & COMPANY (serre.o) LIMITED 


TEMPLEBOROUGH + SHEFFIELD - P.O. BOX 4i 
Telephone: ROTHERHAM 2076 (P.B. Ex. 8 lines) 

LONDON: SLO”NE 0428 PORTSMOUTH: COSHAM 78702 

BIRMINGHAM: ACOCKS GREEN 0229 


McCALL & COMPANY (SHEFFIELD) LIMITED MeCALLS MACALLOY AFRICA (PROPRIETARY) LIMITED 
MeCALLS MAC/ALOY UMITED McCALLS MACALLOY (AUSTRALIA) PTY LIMITED 
PRECISION “OOPS UMITED MeCALLS MACALLOT (CANADA) LUMITED 





SRB 9O 
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An Electrically Driven PC3 Concrete 
i with remixer. Capacities from 20 
to 24cu. yds. perhour, Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8 10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 
Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


reek Red Col Fe ree 
‘YE REGISTERED TRADE MARK OF PUPEPL, ‘ } Ya ComCREYE PUMP COMPANY LlantT ED 


The Concrete Pump Company Lep 


4STAFFORD TERRACE, LONDON, W.8 


Telerhone: Western 3546 Telegrams: Pumpcret, Kens, London 














June, r960 CONCRETE AND CONSTRUCTIONAL ENGINEERING uxxix 


How temporary is shuttering? How permanent is formwork? 





The new development 
that has changed 
the face of concrete 





Alter use treated 


with Moldcote 





Advantages of Moldcote 


Expensive timber formwork, complex 1. Improved quality of concrete face 
moulds, the top-rate joinery necessary to 2. Reduced cost of rubbing up and 
ensure accuracy, are generally major items making good 

in costing Cast or insifu concrete. 3. Greatly increased life of timber face, 
Moldcote is a surface hardener for the in- — ania from 
ternal faces of formwork. It provides a 6 The ties f te ietiee dintins 
smooth polished surface to the timber which - 


smooth even after repeated use. 
5. Highly glazed surface means less 
It also ensures a fine, even face to the concrete release agent is needed. 
which dispenses with the 6. Easily applied by spray or brush. 


need for lengthy finishing 7. Will not crack or flake off. 

operations. 8. No staining of the concrete. 
For further details of this brilliant new product which is 
already being used on numerous important projects, write to: 


ad < ap ie. STUART B. DICKENS LTD. 
Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2211 


greatly extends its working life. 
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maximum light minimum cost 


Lrrex roof lights give a very high transmission 
of light—up to 92°%,-—-and are easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with Lrrex roof lights. 


. 
4 LAMINATED FIBREGLASS 
. 
Lot £ ~~ roof lights 
Lrrex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be umpracticablc 


or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 
quick and casy handling on site. 





LITEX spherical roof lights 





, LITEX rectangular roof lights 
Livex roof lights are ideal for use in schools, hospitals and other buildings 

where absolute safety is required—they will not re and cannot support 
combustion. The plastic will not creep, nor become brittle with age or very 
hot temperatures, 


Lirex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings. 





For further information about L1Tex roof lights please write to LITEX lantern lights 
LENSCRETE LIMITED Queens Circus London SW8 telephone MACaulay 1063 











Ensure 


safety 
with 


DORMAN 
LONG Steel Trench Sheeting 


(Regd. Design No, 850,839) 


The ideal for temporary lining, 
easy to drive: can be used over and over again 


PROMPT DELIVE RY Prices and full particulars on application to 


DORMAN LONG (Steel) LTD., SHEET DEPT., AYRTON WORKS, MIDDLESBROUGH 
London Office; Terminal House, 52 Grosvenor Gardens, $.W.! 
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Ezecisiom ix 
CGoncrete Cover... 






A revolutionary econom 
for fully for lightness, pe of 2 


handling, and range of 
illustrated application —for reinforcing 


brochure bars 'n concrete. 


Plastic Distance Pieces 


Samuel C* Son (moulders) Utd 


WREN MILL, CHADDERTON, LANCS. Sales Office: Tel.: Manchester DEA 4671/2 


Sole Manufacturers and Distributors of ABIT pk Plastic Distance pieces (A.B. 
ABERG No. 31269/58) in Great Britain, The Commonwealth and Eire. 
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WELBECK TRADING Co. (London) Ltd 


WELBECK HOUSE, 2-6 BACHES STREET, CITY ROAD, LONDON, N.! 
Telephone: CLErkenwell 4373 (PBX) Telex: 23712 


STEEL REINFORCEMENT 
MANUFACTURERS 


alii 





DIAMETERS 4” to 1’ 


Cut to dead lengths a 

speciality 

No extra for cut lengths over 

5 feet 

BENDING if required 
EARLY DELIVERY 





Write or telephone your requirements 


QU NUW 


SPECIALISTS 































NTRACTORS) LTD. 


. derings 
af Linings and Ren 
uiries for Gunite Las art 
wr rae structures of every kind in any P 
or ne 


of the country. 
CREWE 
HASLINGTON 


Telephone : Crewe 2265-6 


—— 


g Co. (CO 
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Colerete 
EONSUCT 
DANE 


Hendre’r Mur, Gyfynys, 





Maentwrog, Trawsfynydd : 
REFACING OF FOUR DAMS +4 Refacing in progress on Downstream 
> 4 Face of the Trawsfynydd Dam. 
IN NORTH WALES : 
° Col d for th 
TRAWSFYNYDD NUCLEAR =}, Splcrete was adopted for thi 
POWER STATION : and low shrinkage. 
Consulting Engineers : Freeman, Fox & Partners. 
Main Contractors : Sir Alfred McAlpine & Co. Ltd. 


Grouting Contractors: The Cementation Co. Ltd. 


Enquiries to:— 
. 


COLCRETE LTD 





GUN LANE STROOD KENT 
Telephone: Strood 78431-2-3 
Grams: Groutcrete, Rochester 
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BRITISH 
VISQUEEN 


make a No. 









The new British Visqueen factory at Stevenage 
was built to produce the largest output of 





polythene sheeting in Europe; and it is here 
that the Visqueen Building sheet is also manu- 
factured to supply an increasing number of No. 1 Metallic Liquid is a 
applications for it in the building industry. necessity for waterproofing 
To render the concrete factory floors hard, cement renderings to walls and 
dustless, waterproof and able to withstand basements, in mass concrete 
exceptionally heavy wear and tear, British retaining walls, foundations, 
Visqueen chose Lillington’s No. 1 Metallic flat roofs and tanks. You can 
Liquid. rely om it to give complete 
For nearly fifty years, architects have satisfaction because IT IS THE 
ified Lillington’s No. 1 Metallic Liquid, ONLY PROOFER SOLD 
the scientifically prepared admixture that : 
renders concrete completely waterproof and UNDER GUARANTEE. 
dustless and accelerates setting time. 


LiLtineron's rn — 
N° 1 Metallic Liquid Lh 4 


Write for Booklet 56 





ALL OUR PRODUCTS NOW SOLD IN FREE CONTAINERS 


GEORGE LILLINGTON & CO. LTD 


Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066. For Scotland: 42 High Street, Greenock AP/339A 
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. » Also evattatie in YY, & O° Gickneee 


— Thee first British made 100%, wood fibre 
= jot Giier §=meeefectered 

— ~ which hes unique advantages 

many 

avaitable on request wherever concrete is used. 

Standard Sizes hae it is impregeated by 2 new solvent 

ae wee Me SD injection process with a low volatile high 

ee Sa. residual binder guaranteeing saturation 

Widths: From 2 to 48° of all fibres. 

Special sizes and shapes te 

order It will not when wet because 
by yt Ay 





tit ' POWELL DUFFRYN TIMBER INDUSTRIES LIMITED 
Queensferry, Chester Telephone: Hawarden 2001/4 
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WATERPROOF PAPER 


IN CONCRETE ROAD CONSTRUCTION 


Recommended qualities for concrete 
werk are meco No. 40 to ass 1521/1943 
Class B and meco No. 60, the choice 
depending on the stresses involved. The 
former fully meets the specification at 
the lowest possible cost. As well as 
preventing seepage from the mix tmEco 
also checks the upward penetration of 
harmful acids and other chemicals 
frequently occurring in subsoils. It also 
has useful applications as a curing 
overlay. There is no free bitumen in 
IRECO to sweat out under exposure to 
hot sun. We will gladly 

send samples on request. 





For the essential retention of water in a concrete mix 

to ensure sound setting and hardening, careful 
contractors are more and more depending on IBECO... 
Like no other waterproof paper, BECO is waterproof 
throughout its texture. The proofing bitumen is part of 
the paper itself. Folding, creasing, even heavy 
trampling will not impair mmeco’s impermeability . . . 
It’s easy and quick to handle—speeds the work as well 
as lowering its cost and ensuring a better job. 
Remember Beco for contracts in hand and in prospect. 


DAVIDSONS PAPER SALES LTD. 

Head Office: Mugiemoss Mills, Bucksburn, Aberdeen. Branches: $2/84 St. John Street, London, E.C.1. 31 North John 
Street, Liverpool 2. 9 Albion Street, Leeds. 42 Corporation Street, Newcastle-on-Tyne. Laird Place, Bridgeton 
Glasgow, S.E. Boroughloch Square, Edinburgh. 4 Trinity Quay, Aberdeen. 
































Jone, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING xtvii 


PERFECT 


Automatic stop and 
return, controtied by pins 
in periphery of bending 
head. From Hooks to 
Angies without re-setting 
contro! pins, by selector 
lever. infinitely variable 
bending speed ensures 
maximum utilisation of 
machine. Double bends 
pertormed in one opera- 
tion, by use of bending 
arm. Accuracy of Argies 
ensured by hend adjust- 
ment to Mandre! raiis 





SIMPLEX 


High speed return of cropping 
head facilitates accurate dimen- 
Soning of bars whiist maintaining 
high output. Selection of intermit- 
tent or continuous cutting . by 
hand lever. 









* (NFORMATION WITH PLEASURE 


WOOD, PRITCHETT & PARTNERS LIMITED 


4p) 30/38 HAMMERSMITH GROADWAY. LONDON, W.6 


Cavies Mechavie. Londen Telegrams Mechrauip Lender. w 6 Teteprore: Riversiwe 222456 
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LININGS 
FOR 
TUNNELS, 
SEWERS, 


TANKS. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO LTD 


WESTERN HOUSE, HITCHIN, HERTS. 


Best Quality oe DELIVERED BY ROAD OR RAIL 


CONCRETE |¥M. BOYER 
AGGREGATES | eescrsscrwes 


ESTABLISHED 1810 
IRONGATE WHARF, PADDINGTON, W2 


in all grades | rated: noomcron aes 


























“CONCRETE SERIES” 


BOOKS ON CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to : 
CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.i 
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MANWELD DESIGN 
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RICHARD HILL LTD. designed the reinforced 
concrete foundations, frame and floors of the 
Kingston Technical School, Jamaica, and 
supplied all the reinforcement-bars and fabric. 


RICHARD HILL LIMITED 


REINFORCED CONCRETE ENGINEERS 
HEAD OFFICE & WORKS: MIDDLESBROUGH, YORKSHIRE, ENGLAND 
Branch Design Offices: London and Jamaica 
A MEMBER OF THE FIRTH CLEVELAND GROUP 














CRC 25 ME 
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Shout it 


from the roof 


tops! 


...every day—somewhere— some roofs 
are waterproofed with the 


BUILT UP ROOFING SYSTEM 


* Any roof can be treated 
% Applied cold without preliminary treatment 
% Used and proved for over 25 years 
% Foreman Demonstrators are available to assist 
your own workpeople, or, if you prefer, our 
contracts department can undertake the work 
for you and provide free maintenance. 


A PRODUCT OF B vos] OF STAFFORD 


ROOF WATERPROOFING - CONCRETE AOMIXTURES ANS HARDENERS 
PROTECTIVE PAINTS AND GITUMINOUS COATINGS - GAP AND 
JOINT GEALING MASTICS AND GUNS - INDUSTRIAL ADHESIVES 
*% SEND FOR LITERATURE Evoce i ta., (Buliding Chemicais Division) Stafford. Phone: 2241(5 lines) 
London Office: 82 Victoria Street, S.w.1. Phone: ABBGey 4622 (3 lines) 
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eer Ch al 4, world over 
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varepesnasanet « SHEFFIELD - P.O. BOX 4! 
Tetephene ROTHERHAM 2676 (7 B Ex 8 haan) 
FSsing LONDON: SLOANE 0428 PORTSMOUTH: COSHAM 78702 
sree. BIRMINGHAM: ACOCKS GREEN 0229 
—_ by McCALLS wasass sennana era . PRCALLS ACALLOY (AUSTRALIA) PTY. UPETED 
PRECTHON ROOFS UPITEO PicC AALS PACALLOT (CAMAGA) LUITEO 
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RANALAH STEEL MOULDS LTD 
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Canute couldn't: 
stop it... 





\ 


Sealocrete 


PVC. Waterbar 
can ! 


Inserted between each lift, whilst 
the concrete is being placed, Sealo- 
crete P.V.C. Waterbar ensures there 
is no seepage of water through floor 

to wall and construction joints. 
Sealocrete P.V.C. Waterbar is made 
of a special grade of unfilled Poly- nA YS 

vinyl Chloride, is chemically inert, non-corrosive and SIZES AND SECTIONS 
resistant to ageing. 
Being flexible, it is specially recommended for joints a 
where limited movement is expected. Cross and Tee 
Sections can also be supplied pre-fabricated. 
Possessing all the properties of P.V.C. Waterbar, plus, 
greater rigidity, Sealocrete Corrugated Bitumised 


Waterbar (Patented) combines maximum handling & c 5 


facility with lower cost—and may be preferred in an Cees oF 
specific applications. 


Write for descriptive leaflets giving full information. 


SEALOCRETE PRODUCTS LIMITED 


ATLANTIC WORKS - HYTHE ROAD - LONDON: NW 10 
TE. Ladbroke 0015 PBE 
TELEGRAMS: SEALOCRETE, WESPHONE, LONDON 
: FLAT CROSS 
CABLES: SEALOCRETE, LONDON 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 





CONCRETE BY PUMP AND PIPELINE 


Specifications : Two Sizes P.C.3 P.C.4 
Capacities per hour, approx. . . 20-24 cu. yd 8-10 cu. yd. | 
Range: 
Horizontal,approx. . . . . 1500 ft. 1250 ft. 
or Vertical, approx. . . . 135 ft. 125 fe. 
ER ea ee re 6” i.d. ~ f id. 
Power required: Electric or Diesel 45 h.p. h.p. 


FOR HIRE 
(PUMPcEET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 





Pompcret Hine Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546. Telegrams : Pumpcret, Kens, London 
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the Clyde 


Colvilles Reinforcing Bars are being used 
extensively m the Forth Road Bridge proyect 
and in the approaches and portals of the 
new Ten million pound Clyde Tunnel. 
For hot-rolled, indented reinforcing 
bars specify ‘COLBOND 60° which 
have a guaranteed minimum yield 
point of 60,000 Ibs. per square inch. 


COLVILLES 


FITNESS FOR PURPOSE STEELS 


COLVILLES LIMITED 195 West George St., Glasgow C.2. 
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For sheer industry... 





New roads and new factories being built . . . great steel works and oil 
refineries working at full blast . . . wherever there’s progress, production 
and prosperity, there are Land-Rovers. For reliability, strength and 
endurance, they have no equal. They turn their wheels to any job that’s 
going . . . fetching, carrying and hauling men and materials . . . treating 
the most unfriendly surfaces on earth with calm indifference. 

@ Ask your Distributor or Dealer for a Land-Rover demonstration. 
Prices from £650. 


««.there’s no substitute for 

the 4-wheel drive 

LAND =~ _ 

tape “ROVER Diese 

to Her Malesty ucen Biiaabeth TI THE ROVER CO. LTD - SOLIHULL - WARWICKSHIRE 
The Rover Co, Lid. 


also DEVONSHIRE HOUSE PICCADILLY « LONDON 






CVS 265 
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Approved for 
Testing = 8 8 ~— Team 
concrete cubes | Phisjiond 
r THE WORLD 
‘i on site 
=P 
MILBANK-WELLS 
HYDRAULIC PRESS nt con 
AND CUBE MOULDS 
Immediate Delivery £245 
Two Sizes : 4 in. and 6 in. rhe 


PRESSES and CUBE MOULDS 
Testing to 16,000 Ib. per sq. in. to 
B.S. 1881. 


£125 











PRESTRESSED FLOORS & ROOFS spans ue to 40 rt 


FRAME BUILDINGS = ALL TYPES 


il J 





65 














SINGLE SPAN * MULTI SPAN * CANTILEVER 
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DANGER! SULPHATES 


Will your concrete withstand the attack? 





It is well known that soluble sulphates present in the soil are 
liable to cause disintegration of concrete, but with ‘SULFACRETE’ 
Sulphate-resisting Cement, concrete can be made proof 
against concentrations of sulphates in terms of sulphur 
trioxide up to 0.5% by weight in ground water and 2.0%, by 
weight in soil or clay. The only Sulphate-resisting Portland 
Cement which has given proved protection in practice and 

in exposure tests over the last ten years. 


SULFAGRETE 


SULPHATE-RESISTING CEMENT GIVES PROVED PROTECTION 


Write for full details to: TWE CEMENT MARKETING COMPANY LTD. Portiand House, Tothill Street, London, SW! 
G. & T. EARLE LTD., Hull. THE SOUTH WALES PORTLAND CCMENT & LIME CO. LTD., Penarth, Glam. 
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Proceedings of the 


THIRD CONGRESS 
of the 


FEDERATION INTERNATIONALE DE LA PRECONTRAINTE 


(International Federation of Prestressed Concrete) 


Berlin 1958 


* 
Two Volumes (not obtainable separately) 
975 PAGES 
Complete record of reports, 62 papers, and 73 contributions to discussions 


given in the language (English, German, French, or Spanish) in which the 
original was presented. Summaries in all four languages. 


DESIGN.—Recent developments in methods of design. Ultimate-load. 
Resistance to bending, shearing and torsion. Composite construction. 


CONSTRUCTION.—New methods of prestressing. Grouting. Anchorages. 
Reduction of friction. Safety precautions. 


& 
7 


PRECAST.—New methods of manufacture in factories. Assembly on site. 
Members of all sizes up to 120-ft. girders. 


To CONCRETE PUBLICATIONS, LTD., 14 DARTMOUTH STREET, 
LONDON, S.W.I, ENGLAND 


Congress of the Fédération Internationale de la Précontrainte: Berlin, 1958.” 
A remittance for *.......... is enclosed. 





! 
! 
I 
i 
, Please send to the address below.......... copy (copies) of the “ Proceedings of the Third 
! 
I 
I 
! 
! 











1 *Price by post (for two volumes), £13. 50 dollars in U.S.A. and Canada. 
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CUT YOUR CONCRETE COSTS 
with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL-BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button- 
controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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cycles 
INTERNAL VIBRATORS — 
without flexible drives 


Now fitted with overload and anti-single-phase switches. 


This new internal vibrator dispenses with the use of flexible drives. It has 
a frequency of 12,000 r.p.m. which, combined with amplitude, provides 
‘S Renptinnel eempestion of very harsh mixes. Vibrators of varying sizes, 
together with single- and multi-tool generators (Petrol, Diesel, and Electric 
drives), make this the most versatile range of internal vibrators so far 
available. It is in full production, and has already proved of considerable 
value to Contractors, Builders, and Precast Concrete Makers. Complete 
details of these and the range of Allam Vibrating Equipment will be sent 





on request. 
E-P-ALLAM € CO. LTD. 
LONDON: 132-135 Sloane Street, $.W.!. Telephone: Sloane 9976 (5 lines) 


Werks : towmend-on-Sea Te!: Eastwood 525243 


AGENTS & DISTRIBUTORS : Strangford Ltd., BelfastandDublin; A.Gunn& Co. Led., Altrincham, Ches.; O.L. Davies Led., Port Talbot, 
— J. Lewis | gy ran ne Burslem, Stoke-on-Trent ; yore pee York'Road Industrial Estate, Wetherby , Yorks; 





je-omTyne; W. R. Selwood, Led., Chandler's ford, Southampton; J. A. McAra & Co. Led., Glasgow. 
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Laminated wood body for idea! storage of cement 
Fully automatic, press-button operation if required 
Rugged stee! base to withstand the toughest site conditions 


Pullwey weighing equipment - proved on thousands of sites 


a \ 
MA Backed by unrivaled after-sales service 
\ 7 


Also availabie tor HIRE 


ni to ¥ 


ArT PORTASILO 


Limiteo 





WOME SALES OFFICE: 
LAWRENGE ROAD GREEN LANE HOUNSLOW MIDDLESEX Telephone: HOUNSLOW 6452/5 
WEAD OFFICE: YORK and at BIRMINGHAM - MANCHESTER GLASGOW BRISTOL - BELFAST and DUBLIN 














CONCRETE 


CONSTRUCTIONAL ENGINEERING 


INCLUDING PRESTRESSED CONCRETE 
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EDITORIAL NOTES 


A Code for Reservoirs. 


It is almost ten years since comment was made in these Notes on the revision 
made in 1950 to the ‘ Code of Practice for the Design and Construction of Rein- 
forced Concrete Structures for the Storage of Liquids ", which was issued by the 
Institution of Civil Engineers. This Code is now superseded by, but constitutes 
the basis of, a British Standard Code* for reinforced and prestressed concrete 
structures for the storage of water. Since the new Code has such a well-founded 
antecedent, of some twenty years’ standing, it is not surprising that there is little 
in its content to criticise and much to commend; criticisms may be directed 
mainly to matters which are omitted from, but which might be expected to be 
included in, such a Code. 

The application of the Code is restricted to structures such as reservoirs and 
tanks containing water or other aqueous liquids which have no detrimental effect 
on concrete, and to which concrete is impervious, and which are at normal tem- 
peratures. With such limitations, it is thought that the over-long title could 
well be shortened to, say, ‘ Code of Practice for Concrete Reservoirs.” 

Since the Code includes prestressed concrete structures, it is good to see the 
inclusion of the recommendation that, although design should be entrusted only 
to chartered civil and structural engineers, such engineers should be qualified in 
reinforced and prestressed concrete. This qualification is most necessary in 
implementing the requirements of the Code since so many important decisions 
are left, and quite rightly so, to the engineer to make. 

In general, the recommended working stresses in concrete have been in- 
creased. In addition to the two mixtures specified in the previous code, namely 
1:16:32 and 1: 2:4, recommendations for a special mixture of specified 
strength are given. The tensile stresses recommended in 1: 1-6: 3:2 concrete 
are now 190 lb. per square inch in direct tension and 270 Ib. per square inch in 
bending, compared with 175 lb. and 250 lb. per square inch respectively in the 
previous code. An explanation of why such small variations were thought to 
be necessary would be interesting. The compressive stresses in concrete are 
now in accordance with the recommendations for reinforced concrete in buildings, 


* British Standard Code of Practice, CP. 2007 (1960). “ Design and Construction of Reinforced and Prestressed 
Conerete Structure for the Storage of Water and other Aqueous Liquids.” Price 12s. 6d. from the British Standards 
Institution 
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A CODE FOR RESERVOIRS. CONCRETE 


but some restriction is quite properly applied to shearing stresses (with or without 
reinforcement) when designing for resistance to cracking. 

The tensile stress recommended in the reinforcement, when designing for 
strength, is still in general 12,000 Ib. per square inch, although in members not 
less than 9 in. thick the stress in bars near the face remote from the liquid may 
be 18,000 lb. per square inch in plain bars or 20,000 lb. per square inch in deformed 
bars. There seems to be no reason why an increased stress should not be allowed 
in deformed bars under all conditions, not because of their greater strength, but 
as is admitted in the Code, because of the more diffuse distribution of cracks 
likely with such bars. The superiority of deformed bars in this respect is also 
acknowledged in the recommendations for the least amounts of reinforcement 
required in slabs, which are 0-3 per cent. of the gross cross-sectional area (as 
before) if plain bars are used, but 0-25 per cent. if deformed bars are used. This 
requirement is only one of several in this Code which is an improvement on 
Code No. 114. Another instance is the recommendation of a maximum pitch of 
18 in. for bars in a slab. 

In other cases, it is not unreasonable to expect more guidance, than is given 
in the Code, on some arbitrary matters such as those in the following. What 
smaller percentage of reinforcement is acceptable incerta in floors? How much 
reinforcement should be provided horizontally at corners of walls designed to 
span primarily vertically? How should the bending moments on the walls of 
cylindrical tanks be calculated? (The previous code was explicit on this point.) 
What protective measures are recommended against corrosion (of what?) due 
to condensation on the underside of roof slabs? Why must the use of high- 
alumina cement be outside the scope of the Code in view of its value in combating 
the effect of corrosive waters? Cannot the “ suitability’ of aggregates be 
defined and harmful properties described ? 

Such omissions cannot be excused on the grounds of lack of space, since the 
Code is verbose enough on some well-known matters. The phraseology in parts 
of the Code is not above criticism. Some examples are: “. . . the lining has 
adequate crack-bridging properties "; “. .. concrete of given mix proportions "’ 
“. . , the water pressure is resisted by both vertical and horizontal bending 
moments "; “ Welding, if used, should be . 

The recommendations for joints and prestressed concrete, some of which were 
in supplements to the previous code, are now incorporated in the body of the new 
Code, and, in general, the requirements are sound. Some engineers may take 
exception to the multiplicity of closely-spaced joints as recommended. In 
reservoirs of medium size, say up to a capacity of a million gallons, it is not un- 
common to provide no joints at all so long as the necessary precautions are taken 
during construction. Such a reservoir, if 12 ft. deep, would be about 115 ft. 
square, and in accordance with the Code movement joints should be provided in 
the walls and floor at 20 ft. to 25 ft. centres, and similarly in the roof if it is 
monolithic with the walls. The precision of these requirements is at variance 
with the statement that such joints need not be provided if the engineer decides 
that they are unnecessary. Is the Code addressed to junior designers, who should 


be told everything in detail, or to engineers who are qualified to decide for 
themselves ? 
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DESIGN OF SLABS BY YIELD-LINE METHOD. 


Design of Slabs by the Yield-line Method.—I. 
By A. J. ASHDOWN, A.M.1.Struct.E. 


Tests made by Professor A. J. Ockleston using Johansen’s theory of the yield- 
line method in conjunction with the plastic theory recommended in the British 
Standard Code of Practice No. 114, show that the calculated failure load of 
a rectangular slab continuous over four sides and uniformly loaded is about 
40 per cent. of the actual load causing failure. It has been suggested by 
Professor Ockleston that this discrepancy can be explained by arch action of 
the slab. 


Slabs Supporting Uniformly-distributed Load. 


Johansen’s method of determining the yield moments of resistance of slabs 
continuous over four edges (Fig. 1) is as follows. Let m, m,, mig, my, m,, and 


cot i: tie th "Ci. on lea 
m, be the moments shown in Fig. 1 and i, = —', i, = —*, i, = —3, i, = —* 
m m m my 
m ; 
and i, = —*. Reduced spans given by 
ms 
2a 2b 
4, = : ., and b, = et 
VI+tg+ VI+4s Vittet VI+S8, 


can be substituted for a and 4 respectively in Johansen’s formula 


m=" /3+ (yaa eget 


A much simpler formula which gives results within about 2 per cent. of those 
given by formula (1) is obtained by considering the dispersion of the virtual internal 


work v over the area AC x (Fig. 1) to bea minimum. Since v = (4 + ™\, 
a x 





ie b 
i 
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Fig. 3.—Freely-supported Slab; Uniformly-distributed Load. 
dv mm ma m,a* ee 
= = 0 = 4—-— —. Therefore x* = ——, and if — =i, 
dx a x* m m 
s= havi, ° ‘ ; ; d . & 
Taking moments in each direction gives 
mai, = wax*; mi, = fwx* . ; , J 
' ab — 2 2 
eae ont 
4 6 2x4 8 6 
: wa* wa*x (4) 
i ers ; ° : ig 
Adding (3) and (4) 
mls i) = co 4; (s) 
Ce ea Oe . ‘ ® . 


which is less cumbersome than formula (1). 


Economical Design. 


The value of the ratio 1, which gives the cheapest slab can be determined as 
follows. The cost of the concrete varies directly with m from which the depth of 
the slab is determined. 

The quantity of reinforcement is determined by m and m,, but although the 


222 June, 1960. 








(3) 


(4) 


(5) 





DESIGN OF SLABS BY YIELD-LINE METHOD. 


effective depths to the reinforcement in the two directions differ, the smaller 
amount of reinforcement in the longer direction and other factors reduce the 
effect of the difference so that the effective depths can be assumed to be equal. 

The cost of the steel s is proportional to m(1 + 1,)ab. Substituting in 


formula (5), 
wail a 


3, 4 
For the least value of s, és == 0, therefore we _ im = 0, from which 

ty 24 24V1, 

3 
= (5) = K*. From formula (5), 
wa*/3—K 

=— ‘ ; ; ‘ : 
ae (; + x) " 


In designing a slab, m is found from formula (6); then m, = iym = K*%m. 
Fig. 3 gives values of m calculated from formula (6) compared with coefficients 
given in B.S. Code No. 114 and indicates clearly the saving which results from 
using the yield-line method. 

Since torsion at the corners of the slab is not considered in the analysis for 
uniformly-distributed load, extra reinforcement to resist torsion appears to be 
unnecessary, unless the slab supports a heavy concentrated load. 

If the reinforcing bars provided at midspan are bent up into the top of the 
slab over both supports, the reduced spans, a, = 0-707a and b, = 07076, can be 
substituted for a and K in formula (6). If the bars are bent up over only one 
support, a, = 0-834 and b, = 0-83). 


Effective Width of Slab Supporting a Concentrated Load. 


Tests made by Professor A. J. Ockleston indicate that, under concentrated 
loads or loads on narrow strips, slabs with large ratios of width to span have 
larger effective widths at failure than is usually assumed. The effective width is 
influenced little by the thickness or by the proportion of longitudinal reinforce- 
ment, but when a load is applied on a small area there is the risk of the load 
pushing through the slab at a load slightly less than would be required to cause 
the slab to fail in bending. Resistance to this action should be considered in 
design and the area on which the load is imposed should not be too small. 

It seems that the effective width increases as the load increases before 
“ hogging " cracks, due to tension at the top of the slab, form on either side of a 
concentrated load or a load on a narrow strip parallel to the span. When these 
cracks form, the entire width between the cracks appears to be effective. 

The hogging moment of resistance of the slab is increased considerably due 
to the production of a compressive stress in the top of the slab by the bending 
moment at the middle of the span due to the dead weight. The compressive 
stress has to be relieved before tension and subsequent cracking can occur. 

Shrinking of the concrete causes tension in the concrete around the bars and 
tends to reduce the resistance to cracking, which therefore depends on the amount 
of reinforcement. Allowance for the foregoing states of stress should be made 
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Fig. 4. Fig. 5. 


when postulating relative moments of resistance to cracking in calculating the 
effective width. _ 

For the purpose of the following analysis, it is assumed that cracking occurs 
in accordance with the yield-line theory. After cracking has occurred the slab 
is assumed to act as a simple slab with an effective width equal to the distance 
between the hogging cracks (Fig. 2). 

To determine the position of the hogging cracks it is assumed that, at cracking, 
the total virtual internal work is a minimum, so that the work in the transverse 
direction is equal to the work in the direction of the span. 

Let m be the mid-span moment, in the direction of the span, which causes 
cracking, m, and m, the moments, over the opposite supports, which cause 
cracking, m, the mid-span moment in the transverse direction, and m, the hogging 
moment (Fig. 2). Then for a load concentrated at a distance x/, from the support 
the virtual internal work is as follows. 


In the direction of the span: (m + ajo i 
x 


1~ (—x) 
al 
T versely : + . 
ransversely: 2(m, ma) 
Total work: V = (m 4 a , (m+ m)K . 4(mys t m4) 
x r—s K 
wey Pe pee ae ee 
dK x aati K? P 
If m, =m, =m, K* = 7 md) (1 =. : - (7) 


Assuming that the cracking moment m, = 1-33m, and m, = I-Im; 
K? = 4°86s(1 — x). If x=05, K=1r10. If x= 0-25, K= 0-96. Let the 
yield moments of resistance per unit width be M in the span, M, over the nearest 
support, and M, over the further support. Then 
P(t — x)x 


M + M,(1 — x) + Myx = K 


(8) 
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from which the load causing failure can be found, provided that the load does not 
push through the slab. The width of the loaded area is neglected in this analysis. 


Two Concentrated Loads Symmetrically Disposed. 


In the case of two concentrated loads a distance D apart and acting sym- 
metrically on a span (Fig. 4), 
2Kl ' 2Kl al 
pap t Ot ge eee 
: . 2(m, + m,)(i — D) 
f r — 3 
rom which K (jn +m, + mo (9) 


If m = m, = mg, and m, = 1-33m, m, = I-Im, and D = Wl, then K = 0-78 and 


M + : uh fa (approximately) . : . (To) 


(m +- m,) 


Load Concentrated and Strip Parallel to the Span. 


In the case of a load concentrated on a strip (Fig. 5), the points at which the 
diagonal cracks radiate from the load have to be determined first. The require- 
ment is that the total virtual work is a minimum, and that the value of K satisfies 
the equation for equal work in two directions. 


Virtual external work U = P{2(}x) + 1 — 2%] = P{r — 2) 


Virtual internal work V = (m + age + (m+ mJ + (m, + m,)4; 
x x x 


to simplify this equation assume that m, = m,, then 
. K . 4(m, + m,) 
)— + . 


V=2 - 
(m my K 
2(m, + m)K 4 Ams + mM). 


Since U= V, P= : then if K is constant, for the 


a(i1—x) K(x 
minimum value of P, a? =o=— am, + mts wath + 4(ms r me) 
dx [x(x — x)}* K(1 — x)? 
from which — 2(m, + m)K*(1 — 2x) + 4x*(m, + m,) = 0 ‘ : . (a) 
Equating the work in two directions, K* = ama + mds. substituting in 


expression (a), x — (I — 2x) = 0; hence x = }. 


If m, = 1-33 and m, = 1-1, K? = 


x “53 and K=o-9. If m,=0, K = 1-27. 
Let the yield moment of resistance per unit width be M in the span, M, over 
one support, and M, over the opposite support. Then approximately 
M,+M, P 


M = ——, ‘ : ‘ F 
+ - 8K (11) 


(To be continued.) 
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A CONCRETE 


Book Reviews. 


“ Concrete Formwork Desi *s Hand- 
book.” By H. R. Gill. (London: Con- 
crete Publications, Ltd. 1960. 160 
Price 15s 


pages. 
USA's $s; by post 16s.; in Canada and 


Tuts book is probably unique in that it 
gives in a concise form all the practical 
data required for the design of the form- 
work, or shuttering, for walls, slabs, 
beams, and the like. The several factors 
which affect the pressure of newly-placed 
concrete against the formwork are evalu- 
ated, and the stresses permissible under 
various conditions in timber, plywood, 
and steel are given. Formule for the 
calculation of the bending moments and 
forces on sheeting, walings, and ties for 
forms for vertical and inclined walls, and 
on beam-and-slab shuttering are ex- 
epee in a manner sufficiently accurate 
or design purposes; the derivation of the 
formulz are given in an appendix, thereby 
freeing the practical part of the book 
from intrusions of theory. 

The feature of the book is the aids to 
rapid design which are in the form of 
numerous nomograms, supplemented by 
tables and charts, from which the sizes of 
various components can be determined in 
the case of vertical and horizontal forms, 
studs and soldiers, joists and bearers, 
walings, ties, and scaffold tubes. The 
application of the design data is explained 
clearly by means of several fully-worked 
examples. The shuttering of curved walls 
and dams, and continuously-moving forms 
are also dealt with. This book is a useful 
addition to the several other books in this 
series dealing with shuttering and moulds 
for concrete. 


“ Theory of Plates and Shells.” By S. 
Timoshenko and S. Woinowsky-Krieger. 
(London: McGraw-Hill Book Co., Ltd. 
Second edition. 1959. Price 116s. 6d.) 

THE principal additions to this well- 

known mathematical treatise on thin 

structural members such as flat and 
curved plates, in which are included rein- 
forced concrete slabs and “‘shells’’, include 
consideration of plates (or slabs) on 
elastic foundations, the bending of aniso- 
tropic (non-isotropic) plates, and a review 
of some special and approximate analyses 
of plates. Other additions include the 
deflection of plates due to transverse 
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shearing, stress concentrations around 
circular holes in bent plates, and extension 
of the chapter on plates subjected to large 
deflections. The chapter dealing with 
continuous rectangular plates may be of 
most interest to designers of reinforced 
concrete structures since, although the 
theoretical analysis is abstruse, the 
application of the theory is made easy by 
the provision of tables for panels con- 
tinuous over one or more edges. The 
theory of flat-slabs is also dealt with, but 
again the mathematical treatment is more 
suitable for students of elasticity than for 
practising engineers. 

As regards “ shell’ roofs, the text is 
much the same as in the previous edition 
except for the addition of a stress-function 
method of dealing with the membrane 
theory, and the theory of shallow domes. 
The authors mention recent advances in 
the methods of designing “ shells’, a 
bibliography of which is given. 


“Mehrfeldrahmen.” Vol. I. By A. 
Kleinlogel and A. Haselbach. (Berlin: 
Wilhelm Ernst & Sohn. 7th edition. 
1959. Price 68 D.M.) 

FORMUL# are given for the bending 
moment and forces on seventy examples 
of multiple-span rectangular frames of one 
story, and twenty examples of similar 
frames of two stories. The frames are 
assumed to be fixed at the supports, and 
side sway is taken into account. Frames 
having up to eight spans are considered. 
For each example a general solution is 
provided from which particular solutions 
can be obtained by means of a matrix of 
a quadratic type. The calculations are 
based upon consideration of forces and 
deformations, thereby giving the designer 
a choice of methods. The solution for 
horizontal displacements is derived from 
the case of fixed supports with the aid of 
an additional equation of elasticity. The 
intermediate stages of the calculation are 
clearly indicated. The authors claim that 
their methods are superior to moment- 
distribution methods for multiple-span 
frames if several loads have to be con- 
sidered. 

Frames with sloping members, loads 
applied at an angle, and the effects of 
changes of temperature are dealt with in 
an appendix. 


June, 1960. 
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The Kariba Dam. 





Fig. 1. 


Tue Kariba Hydro-electric Scheme for 
the Federal Power Board acting as agents 
for the Government of the Federation of 
Rhodesia and Nyasaland was officially 
inaugurated last month by He: Majesty 
Queen Elizabeth the Queen Mother. The 
scheme includes a dam (Fig. 1) across the 
River Zambesi, 180 miles north-west of 
Salisbury. The dam is a plain concrete 
arch structure having a maximum height 
of 420 ft, and is 2025 ft. long at the top 
where there is a road. The greatest 
thickness is 80 ft. 

Two power-houses are included in 
the scheme, the first, which is already 
in operation, having a capacity of 
600,000 kW. The second, construction 
of which is to start in 1962, will have a 
capacity of at least 900,000 kW. The 
present power-station (Fig. 3) is under- 
ground in the southern bank. Each 
turbine has a separate intake and pen- 
stock and the intakes, which are in the 
side of the gorge, have screens which 
can be cleaned from a gantry above water- 
level. The permanent intake tunnels, 
temporary intake tunnels, and the outlet 
tunnels serving the power-station are 
shown in Fig. 3 


June, 1960. 


Design. 

A cross-section of the dam is shown in 
Fig. 4. The design is based on observa- 
tions obtained from tests on plaster and 
kieselguhr models. Loads simulating 
those to which the main dam will be 
subjected were applied to the models by 
means of several small hydraulic jacks 
cr by thrusts from a rubber bag filled 
with mercury. The resulting strains 
were measured by electrical strain- 
gauges attached to each face of the model, 
and by deflection gauges having an 
accuracy of o-o1 mm. Calculations were 
then carried out with the aid of a com- 
putor to confirm the design 


Construction. 


The dam was constructed in four phases 
In the first phase a semicircular cofferdam 
(Fig. 2) was constructed on the northern 
bank of the river. The water was pumped 
out of the cofferdam and the first part 
of the main dam, through which tempor- 
ary openings were formed, was constructed 
inside the cofferdam to a height of 60 ft. 
A diversion tunnel was excavated through 


227 


THE KARIBA DAM. (CONCRETE) 








, Se SE, 





Te 


« 
rt RO T 
~ _ A\ eaten OpTFA 
* - _ ~ e . ~ © 
ee pn On ee ro ‘ ald ' 
oP vive: vn : ot wa x 
g--~ —— Gout ; > TAIL@ACE T ~~ 
a mis Sol ANT eX q VW n 
o, es ee STRUCT T 
/ oe? ~ 
~ A r 7 TExES s cess ~/ 
Jf JARI PARTY << a nan = i 
= OWE! TAT ss # 
= ‘ 
é 





Fig. 2.—General Arrangement of Works. 





Fig. 2.—General Arrangement of Works. 
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Fig. 3.—Cross-section of Power-house and Tunnels. 


the southern bank and a diversion 
channel dug upstream and downstream 
from the temporary openings. 

In the second phase the river was 
diverted through the diversion tunnel 
and channel by rock filling placed from 
a temporary road bridge (Fig. 2). Gaps 
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Fig. 4.—Cross-section of Dam. 
June, 1960. 


were blasted in the cofferdam at the 
northern bank to allow the river to flow 
along the diversion channei and through 
the temporary openings in the main 
dam (Fig. 7). The main circular coffer- 
dam was then built between two rings 
of steel sheet- 

The third phase | com the con- 
struction of the central part of the dam 
within the circular cofferdam (Fig. 5) and 
the continuation of the construction at 
the northern bank. micee Bowe phase 
the river rose to an unp: ited height 
and the main cofferdam was flooded and 
the road bridge swept away. The re- 
sulting delay was overcome by replanning 
and accelerating later work. 

In the fourth the divcrsion 
tunnel in the southern bank and the 
temporary openings in the dam were 
blocked, at which time the dam was 
250 ft. high. The dam was completed 
while the water was being impounded. 
The dam was constructed in blocks 
about 50 ft. wide and 7 ft. 6 in. high. 
The radial joints between the blocks were 
ae grouted under pressure. 

The concrete was cooled while setting 
by chilled water passing through pipes 
embedded in the Coatrete. Holes were 
drilled and grout was injected to form 
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a cut-off wall 80 ft. to 160 ft. deep below 
the foundation. 


Constructional Plant and Materials. 
The coarse aggregate for the concrete 





Fig. 6.—Mixing and Batching Plant. 
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Fig. 5.—Main Cofferdam. 


was gneiss which was obtained from a 
quarry near the site and was crushed, 
screened, and washed in a plant on the 
northern bank (Fig. 8). The material 
was graded and stored in four sizes: from 
8 in. to 3 in., 3 in. to 1 in., 1 in. to } in., 
and 4 in. to & in. The fine aggregate 
was obtained from deposits of river sand 
which was screened and classified into 
four sizes by a dynamic sedimentation 
process at a plant on the southern bank 
(Fig. 2). Because the reservoir will 
cover these deposits, sufficient sand for 
the concrete required for the second-stage 
power-station has been stored in stock- 
piles. The monthly capacity of the works 
supplying ordinary Portland cement was 
smaller than the greatest monthly re- 
quirements of the dam. The necessary 
stocks were therefore provided by storing 
about 21,500 tons of cement in eighty 
silos and about 3600 tons in sheds. 

The batching and mixing plant (Fig. 6) 
was designed to produce 360 cu. yd. of 
concrete in an hour. The actual pro- 
duction was up to 100,000 cu. yd. per 
month. The concrete generally had a 
water-cement ratio of 0-5 to o6 and 
contains 330 lb. of cement per cubic 
yard. For a thickness of to ft. on the 
face of the dam in contact with water, 
the concrete contains 430 Ib. of cement 
per cubic yard. 

Concrete was placed in the dam by 
means of 8-cu. yd. buckets suspended 
from three cableways and was compacted 
by means of immersion vibrators. The 
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Fig. 7.—Temporary Openings. 
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& J. Bellier, and Société Générale d’Ex- 
ploitations Industrielles. The main civil 
engineering work in connection with the 
construction of the dam and the under- 
ground power-house will cost about 
£25,300,000 and is being carried out by 
Impresit (Kariba) (Pvt.), Ltd.; British 
firms carried out most of the preliminary 
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work. Cementation Ltd., and Messrs. 
John Laing & Son (Rhodesia), Ltd., built 
the cofferdam on the northern bank, 
the diversion tunnel, channel and other 
works at a total cost of {£2,200,000. 
Messrs. Richard Costain (Southern 
Rhodesia), Ltd., constructed the houses 
and associated works. 


An Architectural Award. 





Tuer London Architecture Bronze Medal, 
which is awarded annually by the Royal 
Institute of British Architects for a 
building of exceptional merit completed 
during the preceding three years, was 

ted this year to the London County 

il for the group of high blocks of 
residential flats at Roehampton. The 
structures, which are of composite pre- 
cast and cast-insitu reinforced concrete 


232 


construction, and some of which are shown 
in the accompanying illustration, were 
designed by the Architect’s Department 
of the Council, the head of which at 
present is Mr. Hubert Bennett; the 
housing scheme, of which the flats form 
a part, was begun while Professor Robert 
Matthew was architect to the Council. 
The general contractors were Messrs. 
Wates Ltd. 


June, 1960. 
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GIRDERS PRESTRESSED WITH LARGE STRANDS. 


Bridge Girders Prestressed with 
Large Strands. 


A Two-sTory office building constructed 
over the Grand Union canal at Southall, 
Middlesex, is supported by two concrete 
girders, having a clear span of 79 ft. and 
each precast in eight parts about 12 ft. 
long, and a cantilever of 15 ft. prestressed 
together with steel strands of a nominal 
diameter of 1} in. The parts of the 
girders are reinforced and were precast at 
a factory, and transported about seven 


At the construction site the parts of the 
girder were assembled on scaffolding on a 
nearby road bridge (Fig. 1) with a gap of 
2? in. between adjacent parts. Rubber 
tubes were passed into the ducts and in- 
flated, and shuttering was placed at the 
sides and bottoms of the joints. Mortar 
made with white cement and sand in the 
proportions of 1 : 1} and with a water- 
cement ratio of 0-4 was pumped into each 





Fig. 1.—Construction in Progress. 


miles by road to the site. In making these 
parts the reinforcement was assembled 
on a steel pallet and the sheaths of 1} in. 
diameter which fcrmed the ducts for 
the strands were supported in position 
by formers (Fig. 3). The straight sheaths 
at the bottom were stiffened by scaffold 
tubes and the curved sheaths were 
stiffened by inflated rubber cores. When 
the steel sides and end-plates of the mould 
were in position, concrete made with 
crushed Cornish granite, sand, and white 
cement was placed in the mould and 
compacted by means of vibrators attached 
to the sides of the mould and by immersion 
vibrators (Fig. 4). The concrete had a 
crushing strength at 28 days of at least 
gooo Ib. per square inch. 


June, 1960. 


joint through holes in the bottom shutter 
by means of a pump developed by the 
contractors. When the mortar had 
hardened the tubes were withdrawn and 
strands were drawn through the ducts by 
means of a hand-winch. Forces of up to 
2 tons were applied to each s to 
overcome friction. The strand contains 
nineteen wires of Warrington lay (6 and 
6 over 6 over 1) and has a breaking 
strength of at least 181,000 Ib. The 
losses during and after prestressing were 
calculated to be as follows: Due to gradual 
application of the prestress, 4170 Ib. per 
square inch; due to shrinking of the con- 
crete, 4600 Ib. per square inch; due to 
creep of the concrete, 10,400 lb. per square 
inch; due to relaxation of the strand, 
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Fig. 2.—Typical Section of Beams. 


7600 Ib. per strand. The sum of these 
losses is 23,600 Ib. per strand. The 
design load is 103,100 Ib. per strand and 
the initial force applied to each strand 
was therefore 126,700 Ib. 

The prestressing was carried out in two 
stages; in the first stage ten strands were 
tensioned to enable the beam to support 
its own weight and that of the deck, and 
in the second stage the eight remaining 
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strands (Fig. 2) were tensioned. The 
strands were tensioned at one end and 
each is anchored between three steel 
wedges drawn into a large steel cylinder 
which thrusts on a bearing-plate em- 
bedded in the member; one of the anchors 
is shown on the topmost strand in Fig. 5. 

The recommended distance between 
adjacent strands is at least 6 in., but in 
this case, by the use of more reinforcement 
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Fig. 3.—Reinforcement and Sheaths 
for Prestressing Cables. 


near the anchorages, it was possible to 
place them at 4} in. centres. 

The strands were tensioned by means 
of a large oil-operated jack (Fig. 5). A 
wedge-anchor was first threaded on to the 
strand. The jack, supported by a chain 
hoist, was then threaded on and a tem- 
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porary anchor fixed to the strand bebind 
the jack. The jack is powered by oil- 
pressure from a motor-operated pump 
and is capable of three actions, namely 
(1) extension of the main ram thrusts the 
body of the jack backwards and extends 
the strand; (2) when the required exten- 
sion is reached a secondary ram thrusts 
the wedges into the anchor; (3) the 
primary ram is retracted and the tem- 
porary anchor and jack can be removed. 

In this case an initial tension of 5 tons 
was applied to remove bends and take up 
slackness. Tension was then applied in 
increments of 10 tons up to 60 tons and 
the strand was anchored. After a few 
minutes the tension had reduced to 58} 
tons and the final tension was expected 
to be about 57} tons. 

Data obtainable daring the tensioning 
of a typical strand 97 ft. long are as 
follows: It was assumed that when a 
force of 5 tons was applied the extension 
of the ram was zero; the extensions were 
} in. at 10 tons, 1; in. at 20 tons, 2§ in. 
at 30 tons, 475 in. at 40 tons, 5;% in. at 
50 tons, 6} in. at 55 tons, and 7 in. at 574 
tons when the pressure-gauge attached to 
the pump indicated 3400 Ib. per square 
inch. After two minutes the residual 
tension was 57 tons. The wedges slipped 
a total distance of ;j in. 

The force applied to the strand was 
measured by the electric meter supplied 





Fig. 4.—Steel Mould and Vibrators. 

















Fig. 5.—Tensioning the Cables. 


with the equipment and placed on the 
lower flange of the girder (Fig. 5). The 
measuring equipment comprises a load 
cell which is incorporated in the jack, a 
pressure gauge, and a meter which gives 
audible and visual indication of the force 
applied to the cell. The cell consists of 
a metal cylinder through which the force 
applied by the jack is transmitted to the 
strand. As this cylinder is strained, 
gauges attached to the side measure the 
strain and transmit information to the 
meter, which is a modified Wheatstone 
bridge. 

For these girders the meter was first 
adjusted so that the pointer on the dial 
was as nearly as possible at the centre 
of the scale when no force was applied to 
the load cell. The large rotating indicator 
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on the meter was set at 5 tons, which 
was the first tension to be applied. The 
pointer on the dial moved and a whistle 
became audible in the earphone. The 
jack was then extended until the pointer 
returned tc its original position, when the 
sound of the whistle was faintest, thereby 
indicating that a force of 5 tons had been 
applied to the strand. The reading on the 
indicator was increased by ro tons and the 
jack operated as before until the tension 
in the strand was increased by to tons. 
This procedure was repeated until a force 
of 60 tons had been applied to the cable, 
when the anchoring wedges were driven 
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Erecting the Beams. 


When all the strands in the first stage 
had been tensioned each girder was moved 
to its final position along elevated run- 
ways about 40 ft. long (Fig.1). The run- 
ways, which were supported by Bailey- 
bridge panels, consisted of baulks of 
timber on which a layer of grout was 
placed. A strip of steel about 2 ft. wide 
and # in. thick was embedded in the 
grout to provide a smooth surface. Each 
girder was moved on four small trolleys 
at each end of the girder (Fig. 7); each of 
the trolleys was of 10 tons capacity. 


Fig. 7.—The Trolleys. 


into the cylinder and the jack was re- 
moved. The extension of the jack and 
the amounts that the wedges had been 
drawn into the temporary anchorage at 
the rear of the jack and into the per- 
manent anchorage at the other end of the 
beam were noted after each increase of 
tension 

At one end of the bridge the girders 
cantilever about 15 ft. beyond the support 
and extend to within 1 in. of the wall of 
an adjoining building. ‘The second-stage 
anchorages at these ends and some which 
are contained in the last joint between 
precast parts (Fig. 6) are not accessible 
and had to be encased in grout before 
the prestréss was applied to the beams. 
The cylinders of these anchorages were 
covered with cardboard sheets before 
grouting the joints, so that the cylinders 
could expand up to o-o1 in. under the 
action of the wedges without damaging 
the grout or concrete. 
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Hand-winches and single sheaves (Fig. 7) 
were used to draw the beams along the 
runways and were fixed on small towers 
beside the final supports. The greatest 
force exerted during this operation was 
about 3 tons. Winches were also placed 
on the road bridge to control the move- 
ment of the beams. 

Oil-operated jacks were used to raise 
the ends of the beams from the trolleys 
and, when the trolleys were removed, to 
lower the beams on to their seating. The 
jacks were placed under the beam in line 
with the web, and shims placed under the 
lower flange to keep the beam balanced 
were removed as the beam was lowered. 
The strands were grouted by means of 
a grout pump, the trapped air escaping 
from the duct through small copper tubes 
cast in the concrete. 

When the main girders were in position 
precast transverse beams and precast 
columns were placed in position, and the 
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Fig. 8. 


floor slab of the building and the top 
flange of the girders were cast in place on 
precast concrete permanent shuttering. 
The second stage of prestressing was then 
carried out and the remainder of the 
building completed. All the visible con- 
crete is made with white cement and the 
webs of the main girders have been bush- 


hammered to expose the aggregate. An 
illustration of the completed bridge is 
given in Fig. 8. 

The general contractors are Messrs. 
Taylor Woodrow Construction, Ltd. The 
sub-contractors for the design and con- 
struction of the prestressed and precast 
concrete were Pierhead, Ltd. 


Bridge Girders with Long Reinforcement Bars. 


A FEATURE of the widened bridge which 
carries Watford Way, London, over 
Bunns Lane and the adjacent railway is 





Fig. 1. 
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the use of reinforcement bars up to go ft. 
in length. The total length of the struc- 
ture is 150 ft. but virtually there are two 
bridges, one over the railway (at present 
a single line) and one of longer span over 
the road. The width of the widened 
part, which comprises four longitudinal 
girders compared with ten in the original 
structure, is 22 ft. The deck is of mono- 
lithic beam-and-slab construction. The 
abutments and wing walls are also of 
reinforced concrete. The bars go ft. long 
are in the girders over the road (Fig. 1), 
which are 4 ft. 6 in. deep and act as 
freely-supported beams. 

The widening was carried out while 
maintaining traffic on Watford Way, 
Bunns Lane and the railway. The 
bridge, which cost {50,000, was designed 
and erected under the supervision of 
Mr. H. S. Andrews, M.I.C.E., Engineer of 
the Middlesex County Council. The con- 
tractors were Messrs. Howard Farrow, 
Ltd. 
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A LARGE PRESTRESSED WATER TANK. 


A Large Prestressed Water Tank. 


SLIDING SHUTTERS. 


A PRESTRESSED concrete water tank 
(Fig. 1) with a capacity of 2,000,000 gal- 
lons recently built at Tyler, Texas, U.S.A., 
is believed to be the largest of this type in 
existence. The internal diameter is 
98 ft. 6 in. and the depth 35 ft.; the 
height of the substructure is 160 ft. 

The substructure comprises three con- 
centric concrete rings, the inner two being 
plain cylinders and the outer one fluted. 
The diameters of the inner rings are 
37 ft. 6 in. and 70 ft. 4 in. and the least 
diameter of the fluted ring is 103 ft. 4 in. 
All the rings are 8 in. thick. The founda- 
tion slab is of reinforced concrete; it is 
4 ft. 3 in. thick, and comprises 1300 cu. yd. 
of concrete (containing 470 Ib. of cement 
per cubic yard) and 44 tons of reinforce- 
ment. The concrete was placed in one 
operation during a period of twenty-seven 
hours. 

The sliding shutters used for the con- 
struction of the walls were supported by 
yokes, each secured to an hydraulic jack 
mounted on a 1-in. rod projecting verti- 
cally from the placed concrete (Fig. 2). 
The yokes resisted the lateral pressure 
exerted on the shutters by the concrete, 
and the force produced by the jacks was 
applied to the shutters by means of 
attachments on the yokes which fitted 
under the lower walings of the shutters. 
Each jack contained two sets of jaws ; 
when the hydraulic pressure was applied 
the lower jaws grasped the rod and the 
shutters were raised, and when the 
hydraulic pressure was released the upper 
jaws grasped the rod while the lower jaws 
were raised by means of a spring in readi- 
ness for another lift. The jacks were 
connected to one pumping plant, thereby 
ensuring uniform movement of the 
shutters. 

Three pumps, one of which was a 
stand-by, and 100 yokes and jacks were 
used ; each pump was driven by a 2-h.p. 
electric motor. The jacks were raised 
I in. at a time and the average rise per 
hour was 9 in. As the work p 
additional sections were added to the jack 
rods, the ends of which were tapped so 
that they could be connected by }-in. 
studs. The rods were surrounded by 
tubes suspended from each jack, which 
formed holes in the concrete around the 
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Fig. 1. 


rods. When the work was completed the 
rods were recovered. 

The shuttering comprised tongued-and- 
grooved timber, 4 in. by 1 in. in cross 
section and 45 in. long, and walings of 
6-in. by 2-in. timber shaped to the cor- 
rect radius. Girders made of reinforcing 
bars were placed between the concentric 
shutters to act as supports for the working 
platforms and the shuttering for the floor 
of the tank. 

The reinforcement of the walls consists 
of }-in. bars placed horizontally and ver- 
tically at 12-in. centres at the centre of 
each wall. The vertical bars were held 
in place by jigs attached to the shutters, 
and the horizontal bars were fixed to the 
vertical bars as the work proceeded. 

The concrete was placed continuously, 
except for an interval of one day, after the 
shutters had been raised about 3 ft. 6 in., 
to enable scaffolding to be suspended from 
the outer ring. This provided a platform 
from which the concrete was finished with 
wooden floats. 

The concrete was mixed on the ground, 
emptied into a bucket with a capacity of 
1 cu. yd., and hoisted to hoppers on the 
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A LARGE PRESTRESSED WATER TANK. 


working platform, whence it was trans- 
ported to the shutters in barrows. 

After the working platform had reached 
its final position, in which it was to sup- 
port the shuttering for the bottom slab of 
the tank, §-in. bars 18 in. long and 
pointed at one end were driven through 
the shutters and into the concrete imme- 
diately below the upper walings at centres 
of 2 in. ; “these transmitted the weight of 
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yard) and 38 tons of reinforcement. The 
concrete was placed continuously during 
48 hours. A continuous rubber water- 
stop was cast into the floor in a position 
corresponding to the centre-line of the 
wall of the tank, and f-in. by 1-in. 
rubber pads were cemented to the floor 
on each side of the water-stop. The areas 
between the rubber pads and the edges of 
the wall were covered with removable 





Fig. 2.—Erection of Sliding Shutters. 


the slab and shutters to the walls. The 
pumps, yokes, and oil-pipes were then 
dismantied, the jack-rods were recovered, 
and the platform reimoved. 

The substructure was completed nine 
days after the one-day interruption, 3010 
cu. yd. of concrete containing 610 Ib. of 
cement per cubic yard having been placed 
in 262 hours. Two shifts, each of twelve 
hours, were worked ; one foreman and 
thirty men were employed on each shift. 


The Tank. 


The bottom of the tank is 2 ft. thick 
and comprises 738 cu. yd. of concrete 
(containing 610 Ib. of cement per cubic 
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strips of rubber of the same thickness as 
the pads. This method of construction 
enables the walls and floor of the tank to 
deform without causing secondary stresses 
at the junction. 

The central access shaft and the wall 
were constructed with sliding shutters, 
and 78 yokes and jacks were used. Work- 
ing platforms and guard-rails were pro- 
vided where required. The walls of the 
tank have the same amount of mild steel 
reinforcement as the supporting walls. 
Vertical prestressing bars, { in. in 
diameter, were also built into the wall at 
centres of 4 ft. They were encased in 
metal sleeves and fitted with anchor- 
plates at the top and bottom of the wall. 
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After the prestressing force had been 
applied the bars were grcuted. A rubber 
pad j in. thick was cemented to the top 
of the wall (Fig. 3). 

The shuttering for the domed roof com- 
prised 6-in. by 1-in. timbers which were 
supported on girders made of reinforcing 
bars spanning between temporary col- 
umns and the wall. The reinforcement 
comprises 9100 sq. ft. of wire mesh and 
34 tons of bars. The thickness of the 
dome varies from 8 in. at the edge to 4 in. 
at the centre ; there are no internal sup- 
ports. The roof was cast in four parts 

After the wall and roof had been con- 
creted they were prestressed by winding 
around the wall about 10} tons of high- 
tensile wire, drawn to a diameter of 0-141 
in. from the original diameter of 0-162 in. 


A LARGE PRESTRESSED WATER TANK. 
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Fig. 3.—Joint between Roof and Wall. 





Fig. 4.—Tensioning Circumferential Prestressing Steel. 


The initial prestressing force varied from 
140,000 Ib. per foot at the base of the wall 
to 17,300 Ib. per foot at the top. The 
prestressing force applied to the dome was 
245,000 Ib. The rubber pads on which 
the wall and dome are supported de- 
formed as the prestress was applied, thus 
preventing the development of secondary 
bending moments. A layer of mortar 
about 1 in. thick was applied by a cement 
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gun over the exterior of the tank and the 
edge of the dome to protect the wire. 

The wire was tensioned by means of a 
machine (Fig. 4) suspended from a car- 
riage which travelled along the outer edge 
of the dome and was connected to the 
centre of the dome by radial cables ; the 
entire mechanism was _ self-propelled. 
The tank was designed by the Preload 
Co., Inc., of New York. 
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NOMOGRAM FOR THE DESIGN OF AXIALLY-LOADED CoLUMNs. 


(See facing page.) 
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(& TENT) DESIGN OF AXIALLY-LOADED COLUMNS. 


Nomoégram for the Design of 
Axially-loaded Columns. 


By J. C. STEEDMAN. 


THE nomogram on page 242 is an aid to the design of columns of a given cross- 
sectional area under the action of a known axial force. The percentage of rein- 
forcement required for any normal combination of permissible stresses in the steel 
and concrete can be read directly from the chart. 

EXAMPLE.—Determine the reinforcement required in a short column 2 ft. 
square subjected to an axial load of 300 tons if the permissible compressive stresses 
are 760 Ib. in the concrete and 16,000 lb. per square inch in the reinforcement. 


Load __ 300 X 2240 


ae - = = 1167 lb. inch. 
Cross-sectional area of column 576 7 per square inc 


The broken line drawn from 1167 on the scale on the left of the chart through the 
intersection of the lines representing the permissible stresses in the steel and 
concrete meets the scale representing the percentage of reinforcement at 2-67 
per cent., which is within the recommended range (0-8 to 8 per cent.). The area 
of steel required is 2-67 X 576 + 100 = 15-37 sq. in., which is provided by 
sixteen I}-in. bars. 


FIFTY YEARS AGO. 
From ‘‘ CONCRETE AND CONSTRUCTIONAL ENGINEERING ”’, June, 1910. 
Reinforced Concrete Footbridge at Kiel. 





“The bridge in our illustration was built to connect docks which have lately been 
erected in Kiel. The span of the (three-hinge) arch is 27 metres (88 ft.), with a rise of 
5 metres (16 ft.). The working load was taken at 400 kilog. per sq. metre (82 Ib. per 
square foot) and the exact stresses were calculated according to the latest regulations 
of the Prussian Ministry of Public Works. As the work was not one of great magnitude, 
the concrete was mixed by hand in the proportion of 1 : 5 for the arch and 1 : 6 for the 
abutments. The steps are made of plain concrete, and were formed direct into the 
arch.” 


June, 1960. 243 








PRECAST PANEL WALLS FOR A CHURCH. 
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Precast Panel Walls for a Church. 


RECONSTRUCTION of the church of St. 
Julien, in Caen, France, which was 
destroyed during the war, was completed 
in 1958. The church (Figs. 1 and 2) is 
elliptical on plan with a major axis of 
180 ft. and a minor axis of go ft., and has 
an elliptical dome with a rise of 16 ft. 
(Fig. 3). 


; 
i 
j 


Fig. 1—Main Entrance. 





(The Bells are behind the Louvres.) 


The structure is supported on 172 piles, 
which were cast in place and each of 
which is of 60 tons capacity, extending to 
a depth of about 30 ft. where they bear 


on rock. The piles around the perimeter 


support columns 61 ft. high and 8 in. wide 
and varying in thickness from about 5 ft. 
to 1 ft. 3 in. The columns are at about 
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Fig. 2.—Interior. 
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Fig. 3.—Longitudinal Section. 


10-ft. centres and support the roof, the 
horizontal thrusts from which are resisted 
by a circumferential beam carried on the 
tops of the columns and which also forms 
a gutter. The basement floor and the 
ground floor are of beam-and-slab con- 
struction and are also supported on piles. 

The slabs (Fig. 1) between the columns 
are retained in grooves formed for the full 
height of the columns. These slabs, which 
are about 9g ft. 6 in. long, 1 ft. 9 in. high, 
and 2 in. thick, are of two types each con- 
taining either four or five diamond-shaped 
windows. Along the top and bottom 
edges of each slab are grooves in which a 
bituminous material is placed to seal the 
joints. The slabs, which were precast on 
the site, were hoisted (Fig. 4) by a tower 
crane travelling on rails extending along 
the major axis of the building at basement 
level. 

After completion of the walls the dome, 
which is 34 in. thick, was cast on centering 
supported on scaffolds. The removal of 
the centering was controlled by means of 
forty hydraulic jacks, which were inter- 
connected to ensure uniform movement of 
the centering. The calculated deflection 
of the centre of the dome, which has a rise 
of 16 ft., was 20 mm. but the actual deflec- 
tion was only 2-5 mm. The dome is 
covered with two layers of bituminous 
felt, the upper layer having a thin 
aluminium sheet bonded to it during 
manufacture. For acoustical reasons the 
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Fig. 4.—Hoisting a Wall Slab. 


soffit of the dome is finished with a 
vermiculite plaster. 

The altar is of concrete, with aggregate 
of Carrara marble. Except for the dome 
all the concrete was cast in wooden moulds 
lined with a plastic material and was not 
treated after removal of the moulds. 

The reinforced concrete was designed by 
Société B.E.C.S.E. and the contractors 
were Société T.H.E.G. The foregoing 
notes and the accompanying illustrations 
are from “ La Technique des Travaux” 
for March-April, 1959. 
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Removing Water from a Clay Foundation. 


AN earthen dam with a concrete cut-off 
and central puddle-clay wall was con- 
structed at Selset, Co. Durham, for the 
Tees Valley Water Board. The dam is 
3200 ft. long by 130 ft. high and comprises 
Over 2,000,000 cu. yd. of earth. Part of 
the valley under the dam consists of 7 ft. 
to to ft. of gravel over 15 ft. to 20 ft. of 
soft boulder clay which in turn overlies 
hard boulder clay. The wet clay was in- 
capable of supporting the dam and, after 
considering the removal of the soft clay 
and gravel and replacing it with other 
material, it was decided to consolidate and 
strengthen the soft clay by squeezing the 
surplus water from it by the weight of the 
dam. This was cheaper than replacing it 
with other material, and also saved a year 
of construction time. 

The rate of increase of strength of the 
clay depended on the rate of consolidation, 
and this depended on the rate of placing 
of the earth and the length of the escape 
path for the water in the clay. To hasten 
the escape of the water vertical sand-wells 
were formed extending from the bottom 
of the soft clay to the surface. To ensure 
freedom to escape of the water forced to 
the surface, a layer of rubble 12 in. thick 
was placed on top of the gravel. The wells 
are 1 ft. 6 in. diameter on a grid 1o ft. 
square and filled with 4-in. crushed whin- 
stone. The longest release path for the 
water in the clay is therefore the distance 
to the nearest well (about 7 ft.). The 
water rises through the wells and flows 
away through the gravel or rubble. 

In deciding the method of forming the 
wells it had to be considered that boulders, 
possibly up to 2 cu. yd. in volume, might 
be encountered and that running sand was 
known to exist in the gravel and the soft 
clay. Drilling was ruled out on account 
of the length of time required to sink 
the wells by this method. The method 
adopted was to use standard cast-insitu 
piling equipment and steel tubes with a 
thickened shoe, since it was calculated 
that the shearing strength of the wet clay 
was such that boulders encountered by the 
shoe would be pushed away. It was also 
known that the overlying gravel was loose 
and that, although it contained boulders, it 
would offer little resistance to penetration. 

For average depths of clay, a steel cas- 
ing 1 ft. 6 in. diameter by 30 ft. long was 
slipped over a mandrel of the same length. 
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This assembly was placed on the shoe and 
the top of the mandrel fastened in the 
leads of a 65-ft. portable piling frame and 
driven with a 2}-tons drop hammer to the 
set which indicated that the shoe had 
reached the hard clay. The mandrel was 
then withdrawn, the casing was filled to 
ground-level with crushed whinstone, and 
the casing was withdrawn by a steam ex- 
tractor ona crane so that the shoe was left 
at the bottom of the well. It was found 
that where a well deeper than 30 ft. was 
required a 45-ft. mandrel could be driven 
to the required depth through the 30-ft. 
casing, as no casing was required below 
the upper layers. The presence of boul- 
ders caused no difficulty. 

The consulting engineers to the Board 
are Messrs. Edward Sandeman, Kennard & 
Partners, and Professor A. W. Skempton 
and Dr. A. W. Bishop (of the City and 
Guilds Engineering College) were con- 
sulted on the problem. The contractors 
are Messrs. Richard Costain, Ltd., and the 
plant for forming the sand wells was sup- 
plied by the British Steel Piling Co., Ltd. 


High Temperature in a Prestressed 
Concrete Nuclear Reactor. 


THE nuclear reactor installed at Marcoule 
for the Commissariat a l’Energie Atomique 
(of France) comprises a pressure vessel of 
prestressed concrete and is believed to be 
the first of its kind constructed by this 
method. The temperature of the coolant, 
in this case carbon-dioxide gas, is generally 
high and means were taken in the design 
to ensure that the concrete did not become 
overheated. In operation at full power, 
however, the temperature of the concrete 
in the upper part of the vessel exceeded 
the temperature expected by 50 deg. C. 
Consequently greater stresses were in- 
duced in the concrete due to local differ- 
ences of temperature. It is reported that 
the prestressing cables were considered to 
have sufficient margin of strength to with- 
stand safely the increased forces. When 
the reactor was shut down temporarily 
for routine maintenance work to be 
carried out recently, it was found that 
the more severe conditions had caused no 
defect in the concrete vessel. The reactor 
is again working at full power but, owing 
to modifications now made, it is not 
expected that the temperatures will 
exceed those intended originally. 
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PRESTRESSED CONCRETE IN A GRANDSTAND. 


Prestressed Concrete in a Grandstand 
in Jamaica. 


Tue description in the following of the 
grandstand for the new racecourse at 
Caymanas Park near Kingston, Jamaica, 
is contributed by Mr. J. Levy, A.M.I. 
Struct. E., who supervised the design. 

A feature of the grandstand (Fig. 1) is 
the roof which is a folded-plate reinforced 
concrete slab 5 in. thick spanning between 
prestressed beams cantilevering 50 ft. 
The structure is 285 ft. long and com- 
prises two parts, one of three bays of 


next to the main column rest on the 
column and the next two blocks in each 
beam are stepped (Fig. 2) at the ends to 
assist in resisting shearing forces. Each 
cantilever imposes a load of up to 220 
tons on the main column and an uplift of 
up to 80 tons on the rear column to which 
it is anchored by means of three twelve- 
wire cables extending down the column 
to below the level of the first floor. 
The main frames, the shape of which is 





Fig. 1. 


30 ft. each and one of six bays of 30 ft. 
each, with a passage 15 ft. wide between 
the two parts. 


Design. 


The depth of the folded-plate roof is 
7 in. at the front edge and 5 ft. at the 
main columns. The slab is designed as 
three-pin arches spanning 30 ft. between 
the cantilevers and carrying an imposed 
load of 30 lb. per square foot. The 
horizontal thrust at the springing varies 
from 9 tons per foot at the front edge to 
? ton per foot at the main column, and 
is resisted by transverse prestressing 
cables suitably spaced along the canti- 
levers. 

Each cantilever beam is of I-section and 
was precast in parts at a factory; the 
parts were assembled on the site, and 
prestressed by means of twenty cables 
each of which contain twelve 0-2-in. wires. 
Anchorages for cables not extending the 
full length of the cantilevers are accom- 
modated in flanges at the end of each 
precast block. The ends of the blocks 
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seen in Fig. 1, are of ordinary reinforced 
concrete design. Precast prestressed 
beams, fabricated at the factory by the 
long-line process, span at 3-ft. centres 
between the sloping members of the main 
frame. Precast slabs 3 in. thick provide 
the seating space and span between these 
beams, resting on the top of one beam and 
on the nib of the next beam. 

Floors are provided at two levels at 
the rear of the stand and are formed of 
precast prestressed beams of I-section 12 
in. deep which are laid side by side, 
spanning between the main frames, and 
covered with a screed. 

Each main column transmits a load of 
up to 300 tons to its foundation which 
comprises a pile-cap, 1o ft. square and 
2 ft. thick, on nine precast piles which 
extend about 30 ft. through strata of 
sand and silt to a firm bearing stratum. 
Each pile, which is capable of supporting 
35 tons safely, is 12 in. square and is 
prestressed to withstand forces due to 
handling. One pile is provided under the 
rear column to resist either tension or 
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PRESTRESSED CONCRETE IN A GRANDSTAND. 
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Fig. 2.—Arrangement of the Cantilever Beams, 
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compression, but theoretically there is 
no load on the foundation of this column 
under ordinary conditions. 


Construction. 


The piles were cast at a factory on 
four long-line prestressing beds each 250 
ft. long. The prestress was transferred 
about seven days after casting when the 
concrete, which was of 1 : 1 : 3 mixture, 
had attained a strength of about 4500 Ib. 
per square inch. About thirty-six piles 
were produced weekly. A total of 130 
piles were driven at an average rate of 
four or five daily by a single-acting 
hammer working on hanging leaders 
attached to a 20-ton crane on continuous 
tracks. 

While the piles were being driven the 
rest of the precast members were cast 
and the shuttering for the roof was 
fabricated. The roof was constructed 
three bays at a time. First the canti- 
levered beams were assembled in position 
and four cables were tensioned in each 
beam to support the dead weight and 
compress the dry-packed joints between 
the precast parts. The roof slab was then 
cast to form a composite construction 
with the beams. When the slab had 
attained a strength of 3000 lb. per square 
inch, the transverse and the remaining 
longitudinal cables were tensioned. This 
operation raised the roof slab from the 
shuttering by amounts up to % in., 
enabling the shuttering to be removed 
easily for erection in the next three bays. 
The piling and construction were com- 
pleted in about thirteen months. 

The architect is Mr. B. V. Oliver. The 
contractors and designers were Caribbean 
Construction Co., Ltd. The precast 
members were manufactured by Jamaica 
Concrete Products, Ltd., and prestressing 
was by means of P.S.C.-Freyssinet equip- 
ment. 


A Retirement. 
AFTER twenty-five years’ practice as a 
consulting engineer, Mr. Leslie Turner 
has retired from the firm of Messrs. Leslie 
Turner & Partners. He will, however, 
continue his association with the firm 
in an advisory capacity. 


June, 1960. 
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BRIDGE AND STRUCTURAL ENGINEERING. 


International Association of Bridge and 
Structural Engineering. 


VOLUMES 18 and 19* of the Publications 
of the International Association of Bridge 
and Structural Engineering have now been 
published. 

Volume 18 contains thirteen papers of 
which nine are in English; summaries of 
some of the papers are as follows. 

“BENDING OF A SECTORIAL PLATE.” 
By Tadahiko Kawai (U.S.A.). In the 
English language.—Green’s function for 
the deflection of a plate having the shape 
of a sector of a circle and freely supported 
along the radial edges and fixed along the 
circumferential edge is obtained in the 
form of double and single series. Using 
the single series and assuming the limit 
to be the radius of the sector equal to 
infinity, Green’s functions for the bending 
and twisting moments on a wedge-shaped 
plate are derived. Moment-influence sur- 
faces and moment surfaces are developed 
from this solution. 

““ CALCULATION OF PRESTRESSED CON- 
CRETE MEMBERS ACCORDING TO THE 
STRAIN THEORY.” By K. Kordina (Ger- 
many). In the German language.—The 
hypotheses of a strain theory of the 
second order are dealt with briefly together 
with the known approximate solutions for 
the determination of the additional 
moments from the deformation of the 
system. The author explains when this 
theory may be applied. Contrary to a 
conception put forward elsewhere, it is 
claimed that in prestressed concrete struc- 
tures the strain theory applies only in 
exceptional cases. The plastic deforma- 
tions of the concrete do not justify the 
application of the theory of the second 
order. The effect of prestressing upon 
the state of stress and deformation is 
explained with reference to characteristic 
structures. An actual structure was ex- 
amined and the design calculations made 
anew. The author demonstrates that the 
deformations due to plastic flow which 
were observed in the structure may be 
explained in a simple manner and do not 
arise from the additional moments indi- 
cated by the theory of the second order. 

“THE STABILITY OF RIB-REINFORCED 


* Ziirich: Verlag Leeman. Price 40 Swiss francs for 
each volume. 
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CYLINDRICAL SHELLS UNDER LATERAL 
PREssURE.”” By Johannes Moe (Nor- 
way). In the English language.— 
Formule are derived and graphs presented 
which show the stiffening effect of circum- 
ferential ribs on a complete cylinder with 
thin walls subjected to an external lateral 
pressure. As a complete cylinder gener- 
ally buckles into several circumferential 
waves, the formule are thought to apply 
in predicting the safety against buckling 
near the crown of a cylindrical “‘ shell” 
roof. Account must be taken of the 
influence of additional axial stresses on 
the stability of the shell. 

“*CycLic LOADING OF PORTAL FRAMEs.” 
By B. G. Neal (Wales) and P. S. Symonds 
(U.S.A.). In the English language.—The 
growth of deflections of rectangular 
frames under repeated cyclic loading due 
to the formation and rotation of plastic 
hinges at various stages of each loading 
cycle are considered. Calculations are 
used to show that if the intensity of load 
exceeds a critical value it is possible for 
large deflections to be produced by re- 
peated cyclic loading, even though the 
intensity of the load is less than that re- 
quired to cause plastic collapse. The 
deflections would be limited in practice 
only by such effects as strain-hardening. 
Five tests on model rectangular steel 
frames were carried out to confirm the 
theoretical predictions, and two plastic- 
collapse tests on similar frames were made 
for comparison. It is concluded that the 
agreement between the experimental re- 
sults and theoretical predictions is satis- 
factory. 

‘* ANALYSIS OF THIN ELASTIC SHALLOW 
SEGMENTAL SHELLS.” By G.-A. Oravas 
(Canada). In the English language.—A 
method of stress analysis of thin elastic 
shells that are meridional segments oi 
rotational surfaces generated by shallow 
segments of second-degree curves is given. 
The analysis includes the interaction be- 
tween transverse bending and_ stress 
resultants of the shell. The solution is 
expressed by a trigonometrical series 
coupled with Kelvin functions of the 
mth order. The usefulness of the analysis 
is limited to segmental shells the circum- 
ferential angles @ of which conform to the 
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restriction that ; is aninteger. Numerical 
results are also given for an extremely 
shallow segmental shell subjected to a 
uniformly-distributed load. 

“A BRIEF REVIEW OF ANCIENT AND 
MODERN BUILDINGS IN TURKEY.” By 
M. Tok6éz (Turkey). In the French 
language.—Some modern reinforced con- 
crete bridges, silos, and buildings in 
Turkey are described and illustrated. 

** AERODYNAMIC STUDY OF THE FRENCH 
PAVILION AT THE BRUSSELS INTER- 
NATIONAL EXHIBITION, 1958.” By P. 
Vallée, R. Pris and C. Bonvalet (France). 
In the French language.—The roof of this 
steel building is a series of hyperbolic 
paraboloids and, because of the novelty 
of the ‘design, the calculations were 
checked by means of an aerodynamic test 
on a model to investigate the stability 
and local stresses. 

The 19th Volume of ‘ Publications ”’ 
contains fifteen papers of which twelve 
are in English, one in French and two 
in German. Some of the papers included 
in this volume have been submitted 
as contributions to the 6th Congress 
which is to be held in Stockholm in 1960. 
Summaries of each paper are given in 
English, French and German. The con- 
tents of this volume include the following. 

“Theory of Trusses.” By S. O. 
Asplund. (In English.) 

** Secondary Moments, End Rotations, 
Inflection Points and Elastic Buckling 
Loads of Truss Members.” By Kuang- 
Han Chu. (In English.) 

“The Continuous Vierendeel Girder.” 
By I. A. El-Demirdash. (In German.) 

““ Application of Donnell’s Theory of 
Circular Cylindrical Shells to the Analysis 
of Curved Edge Disturbances.’”’ By Ivar 
Holand. (In English.) 

“The Design of Frameworks to Give 
Specific Deflections.”” By L. G. Jaeger 
and A. H. Chilver. (In English.) 

** Vibrations of Bridges with Continuous 
Main Girders.’”’ By Vladimir Kolousek. 
(In English.) ” 

“Theoretical and Experimental Re- 
searches on Continuous Box Girder 
Bridges.”” By Ichiro Konishi, Sadao Kom- 
atsu and Yushi Fukumoto. (In English.) 

“A Criticism of the Plastic-Hinge 
Concept Used in the Plastic Theory 
of Structures.” By B. O. Kuzmanovic. 
(In English.) 
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“ Bending of Partially Loaded Simply 
Supported Cylindrical Shells.” By S. 
L. Lee. (In English.) 

“The Effects of Edge-Stiffening and 





Eccentric Transverse Prestress in 
Bridges.” By G. Little and R. E. 
Rowe. (In English.) 


“Orthotropic Plates and Orthotropic 
Cylindrical Shells with Asymmetric Ribs.” 
By Ch. Massonet. (In French.) 

“On the Analyses of a Skew Girder 
Bridge by the Theory of Orthotropic 


Parallelogram Plates.” By Masao 
Naruoka and Hiroshi Ohmura. (In 
English.) 


** Deformation of Ring Girders Stiffen- 
ing Thin Shells of Rotation.” By Gun- 
hard-Aestius Oravas. (In English.) 

“On the Relaxation of Steel Wires.’’ 
By Fritz Stussi. (In German.) 

“On Boundary Conditions in the 
Bending of Thin Elastic Plates.”” By 
A. Werfel. (In English.) 


Blackwall Tunnel. 


THE new approaches to the road tunnel 
under the River Thames at Blackwall 
were described in this journal for May 
1960. The contract for the new tunnel, 
which will duplicate the old tunnel, has 
been awarded to Messrs. Balfour, Beatty 
& Co., Ltd. Two pilot tunnels of 7-ft. 
diameter will be driven first, in positions 
corresponding to the top and bottom of 
the main tunnel. It is intended to con- 
solidate by chemical means the ground 
between the pilot tunnels before com- 
mencing to drive the main tunnel, the 
diameter of which will be 28 ft. 2 in. . The 
entire work will be carried out in com- 
pressed air. About 80,000 cu. yd. of soil 
have to be removed. Concrete caissons 
will be sunk on each bank of the river and 
driving the tunnel will proceed from each 
caisson towards the centre of the river. 


Change of Address. 
Messrs. L. G. Mouchel & Partners, con- 
sulting civil engineers, after having been 
at 38 Victoria Street, S.W.1., for about 
sixty years, are now at Southbank House, 
Black Prince Road, Albert Embankment, 
London, S.E.11; telephone Reliance 7691. 


June, 1960. 
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(& SSNtee Nt) AMERICAN STANDARDS FOR TESTING MATERIALS. 


Standards of the American 
Society for Testing Materials. 


THE 1958 edition of the triennial publica- 
tion in which are collected the Standards 
issued by the American Society for Test- 
ing Materials is in ten parts. The con- 
tents of those parts* dealing with 
materials for concrete and reinforcement, 
and the dates of the latest revisions, are 
given in the following. Other specifica- 
tions and methods of testing are given in 
Part 5 and relate to fire-resistance of 
building materials, thermal and acoustical 
insulating materials, and the strength of 
various forms of building construction. 
The supplementst to the _ collected 
standards were published recently and are 
also in ten parts. They include all re- 
visions made up to the end of 1959. The 
revised standards are indicated in the 
following. 

REINFORCEMENT.—In Part I are given 
the tentative standards for billet-steel 
bars (1958), rail-steel bars (1957), cold 
drawn steel wire (1958), axle-steel bars 
(1957), welded steel-wire fabric (1958), 
deformations of deformed steel bars 
(1956), large deformed billet-steel bars 
(1958), and high-strength billet-steel bars. 
The standard for fabricated steel bar or 
rod mats (1937) is also given. Particulars 
of the methods of determining the physical 
properties in accordance with the require- 
ments of the foregoing standards are 
given in Part 3. 

The tentative standard for rail-steel 
bars was revised in 1959, and new tenta- 
tive standards were issued for high-tensile 
billet-steel bars and deformed billet-steel 
bars having a yield stress of 60,000 Ib. per 
square inch. 

PRESTRESSING STEEL.—A_ tentative 
standard (A 416-59T) applies to uncoated 
seven-wire stress-relieved strands for 
prestressed concrete and particulars are 
given in Part 1. The sizes are } in., 
i in., } in., 4% in. and ¢ in. diameter. 
The pitch of the helical wires must 


* “ 1958 Book of A.S.T.M. Standards.” Part 1, Ferrous 
Metals (price 12 dollars); Part 3, Metals: Test "Methods 
(price ro dollars); Part 4 yoy: te, Mortars, Road 
ils (price 12 dollars); Part 5, 

nsulation, Sand- 


Fire Tests (price 12 dollars). Parts 6 to 10 deal with — 
paper, and other materials, petroleum products, pain 
fuels, plastics, rubber, textiles, soap, etc. Dbtainable fro = 
the Society at 1916 Race Street, Philadelphia, U.S.A. 
t “ 1959 Supplement to the Book of Standards.” In 
= rts; price 4 dollars each part. Obtainable from the 
‘STM. at the address given above. 


reer 1960. 


be not less than twelve and not more than 
sixteen times the diameter of the strand. 
The load to produce an extension of 
I. per cent. must be not less than 7650 lb. 
for }-in. strand and 30,600 Ib. for 4-in. 
strand, the loads for intermediate sizes 
being proportional to the nominal cross- 
sectional area. The tensile strength must 
be not less than gooo Ib. for }-in. strand, 
36,000 lb. for }-in. strand, and propor- 
tionally for other sizes. The elongation 
at failure must benotless than 3-5 percent. 

A new standard for uncoated stress- 
relieved wire was issued in 1959. 

CEMENT.—Standards are given in Part 4 
for Portland cement and air-entraining 
Portland cement and three types of 
special cement. Tentative standards for 
two types of cement and for air-entraining 
agents arealsogiven. Thirteen standards 
and eleven tentative standards describe 
the methods of testing cement. Most of 
these standards were revised in 1958. 
The specifications and methods of testing 
cement are also issued in a separate 
publication entitled ‘‘A.S.T.M. Stan- 
dards on Cement, 1958” (price 3.50 
dollars). 

Some minor revisions were made in 
1959 to some of these standards and a new 
tentative standard for determining the 
fineness by means of a No. 325 sieve is 
included. 

AGGREGATES.—Standards for aggre- 
gates (1957), and tentative standards for 
lightweight aggregates for blocks, in- 
sulating concrete, and structural concrete 
are given in Part 4. Other standards 
describe methods of testing aggregates 
and define the terms relating to these 
materials. Revisions to the principal 
standards for aggregates and to the stan- 
dards for lightweight aggregates for blocks 
and structural concrete were made in 1959. 
Some methods of testing were also revised. 

ConcrETE.—A standard for ready- 
mixed concrete (1958) is given in Part 4, 
in which are also tentative standards 
for air-entraining agents (1958), fly-ash 
(1957), and pozzolanas (1958). Other 
standards relate to calcium chloride 
(1956), hot-poured joint-filling material 
(1952), preformed joint-fillers (1949 for 
non-extruding types and 1953 for bitu- 
minous types), sodium chloride (1958), 
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membrane curing compounds (1958), and 
waterproofed paper (1958). Thirty-five 
standard or tentative methods of testing 
concrete and some of the foregoing 
materials are also described. 

Several of the methods of testing con- 
crete were revised in 1959 and a new ten- 
tative standard relating to the effective- 
ness of admixtures in preventing excessive 
expansion due to alkali-aggregate reaction 
was published. 

CONCRETE PrRopucts.—Standards are 
given in Part 5 for load-bearing and non- 
load-bearing solid and hollow blocks 
(1952), and for gulleys and manholes 
(1939), bricks (1955), drain tiles (1958), 
and sewer pipes (1958). One standard 
and three tentative methods of testing 
concrete products are also given. Minor 
revisions were made to some of these 
standards in 1959. 


Concrete Materials. 


The revised edition of ‘ A.S.T.M. 
Standards on Mineral Aggregates and Con- 
crete’’ (obtainable from the American 
Society for Testing Materials; price 
$4.75) includes about one hundred stan- 
dards relating to aggregates and concrete, 
with some standards for other materials 
associated with concrete roads. Most of 
the standards have been revised since 
the previous issue in 1954. New stan- 
dards include these for blastfurnace-slag 
cement; testing fresh concrete by ball 
penetration; dry materials for mortar 
and concrete supplied mixed in packets; 
raw and calcined natural pozzolana for 
use in concrete; testing the rate of harden- 
ing of mortars screened from concrete; 
aggregates for masonry grout; and testing 
the resistance of concrete to abrasion. 


A Distributor for Concrete and Ag¢gregate. 





Fig. 1. 


THE purpose of the machine shown in 
Fig. 1 is to receive concrete or aggregate 
from an overhead mixer or store and 
transfer it to a belt-conveyor for trans- 
portation to the part of the site where it 
is required. The machine comprises a 
hopper of 1} cu. yd. capacity and a con- 
veyor 3 ft. wide which passes beneath the 
hopper at speeds up to too ft. per minute 
and is driven by a 2 h.p. electric motor. 
The flow of material from the hopper to 
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the belt is controlled by an adjustable 
outlet, and up to 35 cu. yd. of material 
can be discharged hourly on to a dis- 
tributing conveyor. Local or remote 
controls are available. The machine is 
mounted on a pair of wheels, but when in 
operation it is supported on two screw- 
jacks and a hinged support at the rear 
of the machine. 

The distributor is supplied by the Wick- 
ham Engineering Co., Ltd. 


June, 1960. 
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PATENT APPLICATIONS. 


Patent Applications. 


Deformed Reinforcement. 


STEEL rods or wires for reinforced con- 
crete are provided with transverse ridges 


(11, Fig. 3) or longitudinal and transverse 
ridges (15) and (14) respectively (Fig. 4) 
or transverse ridges (18) projecting only 
on two opposite sides of the rod (Fig. 5).— 
No. 818,854. W. Hufnagl. August 26, 
1957- 

Shuttering. 


SHUTTERING for casting concrete com- 
prises panels having the corners cut away 
so as to leave a rib (22) with a hole (23) for 
a dowel (27) which secures a tie block (Fig. 
3) adapted to connect two panels together 
at the corners, the block having a hole (29) 
for a tie bolt connecting shuttering on 
opposite sides of a cavity in which a wall 
is to be cast. Another form of block con- 
nects four panels and a still further form 


which slides a pair of sleeves 11, having 
jaws 12 for clamping the shuttering, 
which can be secured to the tube by 
screws 14, the tube being securable to 
tubular scaffolding by spigots 17 depend- 
ing from the clamps or the tube ro. 
Alternatively brackets may be welded to 
the sleeves 11 provided with holes for 





bolting to end plates on the scaffolding. 
Holes 15 are provided in the T-section 
jaw 12 for bolts to secure the shuttering, 
the base of which rests on plates 16. 
Vertical extensions may be fitted to the 
jaws 12.—No. 820,326. Kwikform, Ltd. 
July 23, 1957. 


Road Forms. 





(Fig. 8) connects panels at right angles. 
The blocks may have pivots (49, Fig. 15) 
for the tie bolts so that the panels can 
be swung on the end of the tie bolts away 
from the cast concrete. Two panels may 
be connected at right angles by means of 
an integral extension of a tie block such 
as that shown in Fig. 3 connected by a 
dowel to another similar tie block. 
Shuttering is shown for casting columns 
and beams.—No. 819,657. A. Fioruzzi. 
April 19, 1956. 


Clamps for Beam Shuttering. 


A cLamp for securing beam shuttering 
to scaffolding comprises a tube 10 on 


June, 1960. 


THE upper edge of the moulding flange 11 
of a road form is sharp and square-cut 
and braced by a stiffening member 17 so 
as to leave a square edge without a lip 
on the cast concrete.—No. 821,508. J. 
Grundy & Co., Ltd. May 6, 1957. 


Combined Reinforcement and 
Shuttering. 


A COMBINED reinforcement end shutter- 
ing for suspended concrete slabs, such as 
floors or roofs, comprises a sheet 1 of open 
mesh metal having on one side channel 
shaped metal ribs 2, each having one 
flange 3 wider than the other 4, the wider 
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flange 3 being welded to the sheet 1. The 
sheet 1 may be of expanded metal. In 
forming a ceiling, the material is laid be- 
tween supporting walls or other members 
with the ribs 2 above the sheet 1 and con- 
crete is poured so that the sheet 1 acts as 
a shuttering and the ribs 2 reinforce the 
concrete. Finally the undersurface of the 
sheet is plastered.—No. 822,005. Ex- 
panded Metal Co., Ltd. April 26, 1956. 


Road Shuttering. 
































A ROAD shuttering has an aperture 21 in 
the moulding face 11 for a dowel bar 22 
intended to be left in the concrete X and 
held by a wedge 20 in the apex of an 
inverted U-plate 18 welded to the road 
shuttering or the dowel rests in a tube in 
alignment with the aperture 21. The 
other end of the dowel is intended to be 
embedded in the next bay of concrete to 
form an expansion joint.—No. 821,509. 
J. Grundy & Co., Ltd. May 16, 1957. 
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Rubber Bearings for a 
Bridge. 


THE Methley bridge, which carries the 
road between Leeds and Barnsdale over 
the River Calder in the West Riding of 
Yorkshire, has three equal spans of 70 ft. 
The bridge comprises concrete beams, 
which are prestressed longitudinally and 
transversely by means of steel wires, and 
are supported by reinforced counterforted 
abutments on the banks and plain con- 
crete piers in the river. The ends of the 


beams rest on rubber and metal bearings 


Fig. 1. 


(Fig. 1). The ‘loads imposed on each 
bearing are up to 63,650 lb. vertically and 
4660 lb. horizontally. The bearings 
enable the beams to move longitudinally 
0-129 in. in either direction. The greatest 
rotation due to deflection is 0-005 radians. 
The bearings are formed of a rubber 
compound retained between metal plates 
and containing material which prevents 
oxidation and ozonation of the rubber 
and corrosion of the metal. No fixing to 
the piers or beams is provided. These 
bearings are claimed to fulfil the same 
function as rollers, rockers, or sliding 
plates but to require no lubrication or 
maintenance. 

The bridge was designed by Mr. S. M. 
Lovell, O.B.E., County Engineer and 
Surveyor of the West Riding of Yorkshire. 
The contractors are Messrs. J. L. Kier 
& Co., (London) Ltd. The bearings were 
supplied by Metalastik, Ltd. 


June, 1960. 














